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2 Biographical Memoir of Michel Adanson. 

duce this neglect, and the enjoyments by which it is amply com* 
pensated. Both arise from the same principle. The man who 
is devoted to the discovery of truth, being too much satisfied 
with the ineffable charm attached to his research, does not suffi- 
ciently attend to the opinion of others ; and, in reality, it is al- 
most always his own indifference which causes that of his age, 
7-4in indifference which is certainly culpable, since it has the 
effect of defrauding genius of its noble destination. 

The historical eulogy of M. Adanson will afford evidence of 
all these truths, and will derive from them its principal interest. 
The various qualities of that learned and singular man, their 
origin and their effects, their agreement and opposition, their 
influence upon his labours and upon his fcMrtime, will equally 
concur toward this object. Unbasding courage and infinite 
patience, profound genius and offensive singularity, ardent de- 
^re of a speedy reputation, and misconception of the means 
which afibrd it ; lastly, calmness of mind in the midst of all 
sorts of privations and sufferings,.-^ery thing during his long 
life deserves to be pondered, and will, in its turn, become a 
noble example for emulation^ or a salutary admonition for the 
conduct. 

Michel Adanson,^ member of the Institute, and of the 
Legion of Honour, foreign member of the Royal Society of 
London^ ci-devant pensionary of the Academic des ScienceSy 
and royal censor, was bom at Aix, in Provence, on the 7th of 
AfHTil 17S7. He was of a Scotch family, which had attached 
itself to the fate of King James. His father, a servant of 
M; de Vintimille, archbishop of Aix, followed that prelate, when 
be was appointed to the archbishoprick of Paris, and took along^ 
with him^ to the capital, the young Michel, then three years of 
age. M. Adanson, the father, had four other children also, and 
was not rich ; but the protection of the archbishop assisted him 
in their educaticMi. Each of them received a small benefice, and 
Michel Adanson, in particular, had, at the age of seven years, 
a canonicate at.Cfaampeaux en Brie, which served to defray his 

expenees at the College of Plessis. 

■ 

• The correct orthography of the name, as the &m% was from Scotland^ 
will be Ada'nmnmm.'EtJiiT. 
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4 Biographical Memoir tf Michel Adanson, 

age of nineteen, he had alreadjr methodically described more 
than 4000 spedes of the three kingdoms. The mere manual 
operati(»is which an undertaking like this would require, prove 
that he employed a part of his nights in it. This, no doubt, con- 
tributed much to his own improvement, but it did nothing for the 
advancement of science : most of these productions were already 
known and described in books. A climate but little frequented 
could alone furnish him abundantlv with such as had never been 
seen or examined by naturalists. 

M . Adanson, urged by the ambition of placing himself, 
cost what it might, among those who have extended the limits 
of natural history,^ and, like most young students, only knowings 
for this purpose the easy way of multiplying descriptions of 
qpedes, determined to travel. He reagned his benefice, and ha- 
ving obtained, by dint of importunities, and through the credit 
of MM. de Jussieu, a small post in the counting-houses of the 
African Company, he set out for Senegal on the SOth DecenW 
ber 1748. 

The motives which determined his choice are curious. *^ It 
was,^ he says in a note that was found among his papers, ^^ be- 
cause this country wias of all the European settlements the moat 
difficult to penetrate, the hottest, the most unhealthy;, the most 
dangerous in all other respects, and consequently the least known 
by naturalists.^ The man who could be determined precisdy 
by such reasons as these, would require to have no smiJl degree 
of zeal. On the other hand, he would be less sensible than any 
other person to the difference between Paris and a desart. Con- 
stant}y labouring eighteen hours in the day, h^ never reflected 
whether he was near or far from the enjoyments of the world* 
He appears, besides, to have always had a very strong constitu- 
tion. In his narrative, we see him, sometimes traversing sands 
heated to 60** of Reaumur, which converted his shoes into hom^ 
and, by reflecting the light, made the skin of his face peel off; at 
other times overwhelmed by those terrible hurricanes which oc^ 
cur in the torrid zone, without his activity being ever for one mcvl • 
ment diminished. 

During the five years which he passed in this country, he de- 
scribed a prodigious number of new plants and animals,— drew 
a chart of the river, and subjected it to astronomical observa^ 
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6 BwgrepTiical Memoir qf§iichdAdansofi, . 

'firouki'be iaclined to form exaggerated ideas of his talents, and 
•wouldtnot scruple to express them with freedom. 

»WhBt a young iman like this would liecessarily become, M. 
SAidanson actually realised. Those who have known him must 
haveobserredinlhim whatever. of good or>of evil there is lin the 
portrait; and firom ihis character once given, the fate of his 
worksand of /his peraonisalmostrnecessarily. deduced. 

liOnbisnslum to Europe, which happened on the 18th Fe- 
bruary ^1754,- > with theiich'stoi'e of facts and general views 
irhrch)he:had amassed, he> presently sought to assume the rank 
airiong nlrturalists^whichiha fancied to belong, to him. The 
state, of >natural history thad undergone a remarkable change du- 
ring his absence. Reaumur was near the close of his life. His 
ingenious researches found ^but a feeble and less happily situated 
conunuatorin DeGheer. IBut Linnaeus and Bufibn b^an to 
pave 'the way to the empire which they divided between them 
for nearly half a century. The one, a man of a penetrating 
mind, of >indefiitigable application^ graspng ail the productions 
of t nature, {forced them, as it were, into arbitrary classification, 
precise,, however j and easy to apprehend; imposed upon them 
slronge names, but invariable, and easily ret£uned in the metno- 
ry9<deseribed themin a dead language, but in brief and expres- 
sive words, and having a rigidly determined signification. The 
other, of an elevated ima^nation, grave and imposing in his 
style as in his manners, attaching himself to a smaller number^of 
beings^! neglecting those ardfidal scaffoldings which the .study of 
more :numerous productions would have required, exhausted, as 
it wore, each of the subjects which he handled. He traced spirit- 
ed paintings of them. The pomp and the miyesty of nature 
reigned in their arrangement; her brilliancy and freshness in 
tlmr.eolouring. They were connected by new, bold, and some- 
timesi rash views, but always elucidated with an art that carried 
tfaetmkid away captive. 

Tbe^works of Linnaeus, containing in a <small bulk an im- 
mense series of beings of all classes, were the manual of the 
learned; those of 'Buffi^n, presenting in a suite of enchanting 
portraits a selection of the most interesting objects, formed the 
delight of the. men of the world. But both of these authors, 
confining themselves almost exclusively to their own ideas, too 
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glimpse of some portions of this sublime picture ; and the point 
from which we might embrace the whole is still but a sort of 
ideal object, which we may perhaps never attain at all, although 
it is our duty unremittingly to tend toward it, and although, by 
continued labour, we may every day approach nearer to it. 

The most direct method would be to determine the functions 
and influence of each organ, in order to calculate the effect 
of its modifications ; then, forming the great divisions according 
to the most important organs, and thus descending to the lower 
divi^ons, we should have a scale, which, although formed in 
advance, and almost independently of the observation of spedes, 
-would nevertheless be the real expresaon of the order of nature. 
It is this principle which is named the stAordmaiicn of the cha^ 
racters. It is perfectly rational and philosophical ; but its ajp- 
plication would suppose a degree of knowledge with regard to 
the nature^ functions, and influence of organs, which, at the pe- 
riod when M. Adanson commenced his labours, was too far from 
being attained, even in approximation, to admit of being em* 
ployed ; and, perhaps, even the idea of it never presented itself 
to his wind* 

He, therefore, had recourse to a method the reverse of thisy 
which tnay be called the empiriccd method^ or that of experiment, 
founded upon the actual comparison of species ; and, in order 
to apply it, he devised a plan which is peculiar to himself^ 
and which cannot but be regarded as highly ingenious. Consi- 
dering each organ separately^ he formed of its different modifi^ 
cations a system of division in which he arranged ail the beinga 
known. Repeating the same operation with relation to many 
organs, he thus constructed a number of systems, all artificial, 
and founded each upon a single organ arbitrarily chosen. 

It is evident that the beings which none of these systems 
Ivould separate, would be very intimately allied, since they would 
resemble each otiier in all their organs. The affinity would be . 
somewhat less in those which some systems would not assimiUnhfe^iJl 
in the same classes. Lastiy, the most distant of all would (h^ 
those which would not come together in any system. . '« 

This method would, therefore, afford a precise estimat 
the degree of affinity of beings, independent of the rational aui 
physiological knowledge of the influence of their organs ; but it 
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deviQie himself entirely to another, on the Families of Plants, 
which lie had printed in 1763. He also here found the advan- 
tage of operating upon more numerous beings, of examining 
them in more points of view, and for which the empirical method 
is more excusable, because the functions of their organs are more 
obscure. 

Many botanists had already perceived the importance of dis- 
tributing plants according to their natural relations. In the 
latter end of the seventeenth century, Morison, M agnol, and 
Bay, had, almost at the same time, conceived the idea of such a 
distribution, but without devising very proper means for ac- 
complishing it Haller, long had this object in view, but had 
not the good fortune to be able to make the natural relatiiCMis 
entirely agree with an absolute system ; and, notwithstanding 
all his care, that which he adopted still broke through some dT 
those relations. Linnaeus voluntarily renounced it in forming 
his System, and was only sometimes led to it by the force of 
analogy, which constrained him to break loose from the rules 
which he had prescribed to himself. 

In a word, of all the botanists that preceded M. Adanson, 
the only one who had never abandoned the inquiry, and who 
had been most successful in his investigations, and who even de- 
served to be considered, in this respect, as the master of his con- 
temporaries and successors, was Bernard de Jussieu. That ex- 
traordinary man, who combined virtues and a modesty worthy 
of the first ages, with an extent of knowledge which scarcely any 
age has surpassed, was occupied with it during the whole of his 
life ; but, always dissatisfied with what he had done, because he 
saw better than any one what remained for him to do, he did 
not commit his results to writing ; and they were only known by 
the arrangement which he introduced in 1758, in the garden of 
Trianon, and by the fragments which his friends or his disciples 
published. , There are strong reasons for thinking tliat Linnaeus 
had profited by the conversation of Bernard de Jussieu on this 
subject ; for several of the associations indicated in his Ordines 
NaturcdeSy published in 1753, under the form of a mere list 
without explanations, would with difficulty have arisen from the 
viewB which directed that celebrated naturalist* in his other 
works. ^ 
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that he had been almost always occupied in observing. He meo- 
titMis, vith accuracy, how many plants, figures, and new ideas each 
author had added to the general stock. He even ^ves a sort of 
scale of the merit of the various systems that had appeared ; but 
it is only according to thdr more or less perfect agreement with 
his natural families, that he asngns to them any precedetKy. 
This was putdog himself at the head of all the botanists ; and, 
in fact, he was not far from having such an opinion of hinaaelf. 
He did not conceal in particular the sort of envy inspired in him 
by the celebrity of the Sexual SytUm of Linnaeus, one of the 
most opposite to the natural relations of vegetables. The hc^ 
of seeing it quickly fall into disrepute indeed consoled him for 
a time; but in this he only shewed to what degree he was unac- 
qtuunted with men, while it was upon his intimate knowledge 
of them that Linnsus founded almost alt his success. 

Amiable, benevolent, surrounded by young enthunasta, 
whom be trained to become so many scientific misaonaries; 
careful to enrich his successive editions by th^r discoveries ; fa- 
voured by the great, connected by on active correspondence 
with the learned, anxious to make his science appear easy, ra- 
ther than to render it solid and profound, the Swedish natu- 
ralist daily saw his doctrine extend, in defiance of the resistance 
opposed to it by the pride of individuals, and by national preju- 
dices. 

Adanson, on the contrary, retmning his solitary habits, ioac- 
cesuble in his cabinet, without pupils, almost without frieu^ 
holding intercourse with the world only through the medium t£ 
his works, seemed to invest these works p ■ ■■■ 

uve difficulties, as if he dreaded their too g 

Instead oT the simple and convenient noi 
by Linnseus, he gave arbitrary names to i 
which no etymological relation fixed in 
even sometimes disdained to indicate thar 
names employed by others. He even invei 
of his own, which made his French look 
jargon. This he siud was to' represent the 
ter. But, in order to have the pronundatim) rep. 
would require first to be fixed; and how could a boi) 
of which no traces remain ? The pronunoation if 
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could have even embraced, not to say entered into, the miiuite 
investigation, of so many different objects, and what treasures 
would suffice for their publication. 

In fact, the commissioners of the Academy found the execu- 
tion very unequal. The parts for^gn to natural history were 
reduced to mere indications; two-thirds of the figures were en- 
graved or sketched in works well known ; many of the volumes 
were swelled with materials which still required to be digested. 
The commisnoners, therefore, gave M. Adanson the very wise 
advice, to detach from this vast mass the objects of his own pe- 
culiar disooveriesj and to publish them separately, contenting 
himself with pointing out in a general manner, the new relations 
which he might perceive between them and other beings. 

The sciences will long have to regret that he refused to fol- 
low this advice ; for various memoirs, independent of his great 
works, shew that he was possessed of much sagacity in the exa- 
mination of particular objects. We shall now present a short 
analysis of his principal writings. 

The Teredo, the shell which bores vessels and piles, and 
which has menaced the very existence of Holland, had been 
examined by several authors. M. Adanson was, however, the 
first who made known its true nature, and its analogy with the 
photos and bivalves. The description which he gives of it is a 
model of its kind * : and similar praise is due to his descrip- 
tion of the Baobab f. This is a tree of Senegal, the largest in 
the world, for its trunk is sometimes 24 feet in diameter, and 
its height from ISO to 160. The name of Adansonia was given 
it, after that of the botanist who had so well described it, and 
Linnaeus generously retained this name, notwithstanding all the 
reasons which he had to onnplain of the person from whom it 
was derived. 

The history of the gum trees J, knd the numerous articles 
which M. Adanson inserted in the Supplement of the first 
Encyclopaedia, unite, along with a great many new facts, much 
erudition and precisicMi. They shew, by the fact, that our lan^ 
guage is capable of expressing with clearness all the forms of 



• Memoires de TAcademie for 1759. -j- Ibid, 1761. 

t Memoires de r Academic, 1773 and 1779. 



16 Biographical Memoir of Michel Adanson 

obvious from the details wiiich he has borrowed from it m his 
Treatise on Vegetable Physiology and Agriculture. He also 
entered into a long investigation on the unequal expansion of 
thermometers filled with different fluids. 

Nor did he neglect the application of natural history or phydcs 
to the useful arts. He first discovered the means of extracting 
a good blue fecula from the indigo of Senegal. In a memoir 
addressed to the ministry, he shewed that this colony would be 
very favourable to all the productions of our islands, and even to 
those of India, and that it would be easy to have them cultivated 
there by free negroes, a happy idea, and the only one capable 
of putting an end to a commerce so disgraceful to humanity. A 
society of English and Swedes, animated by a religious senti- 
ment, made a trial of this plan some years ago, and we are even 
assured that the establishment still exists, although part of it 
has been destroyed by pirates. Should it ever happen that 
the consequences of the last revolutions, and the present state of 
the sugar islands, should at length induce the European govern- 
ments to proscribe a system at once so cruel for the slaves, and 
so dangerous for the masters, it would be but justice to remem- 
ber that M. Adanson was one of the first who made known the 
means of supplanting it, without losing any thing of our enjoy- 
ments. Although neither the ministry of France, nor the Afri- 
can Company, paid any attention to this memoir, M. Adanson 
refused, from patriotic motives, to communicate it to the En- 
glish, who had offered him a considerable recompence. 

These various morsels, all interesting, might have been fol- 
lowed by many others, had M. Adanson been so incluied. His 
travels, his cabinet, and his ^continual observations, would have 
furnished him with sufficient materials for such a purpose. 

Buffon made known several African quadrupeds and birds, 
which were communicated to him by Adanson. M. Geoffixu 
de St Hilaire, who described the galago, a very extraordinary 
species of the family of quadrumana, apprises us that M. Adan- 
son had long been in possession of it. We are assured that he had 
the Ethiopian boar long before AUamand and Pallas described 
it ; and his numerous fortfolios are still full of similar subjects. 
But all these treasures, and, however melancholy the reflection, 
M. Adanson himself, were lost to science and societv, from the 



18 Biographical Memoir of Michel Adamon. 

vests upon acquired facts only, he attributed to it an innate vir- 
tue, which enabled him to foresee them, and to describe unu 
known species in advance. ^< I possess,^ he said, ^' all the great 
routes of science ; what need have I of bye-roads ?^ The most 
profound contempt for the labours of liis predecessors, the abso- 
lute neglect of modern discoveries, even of objects brought home 
by travellers, the most obstinate attachment to his old ideas^ and 
complete ignorance of their most decisive refutations; lastly, the 
utter uselessness of efforts so protracted, so laborious, but so erro- 
neously directed : — Such were the features of his mind, and the 
character of his labours. For example, although he was writing 
on mosses, he did not know, in 1800, the existence of Hedwig, 
nor any of the discoveries published upwards of twenty years be- 
fore, regarding this singular class. 

Those who possessed his confidence were so much the more 
unw'dling to interfere with his peculiar habits, that, while they 
lamented his eccentricities, they could not but love him. In 
fact, if a prolonged solitude had given an unfortunate directioii 
to his mind, that fatal suspicion which retirement so often pro-: 
duces, and which has disturbed the repose of so many seduded 
men, never penetrated to his heart. His manners, always Uydy, 
were also uniformly benevolent. He entertained extravagaat 
ideas of himself, but he did not doubt that every body had the 
same ; and in the midst of the most cruel privations of his. fHA 
age, he was never heard to accuse others. 

It must be owned, however, that he had moments when he 
might with propriety have done so. His principal fortune con- 
sisted of two moderate pensions, the reward of his labours in Sene- 
gal, and of the objects which he had given up to the Royal 
Cabinet. The rigorous measures of the Constitutional Assembly 
deprived him of both, and his seclui^on left him no meaoS: 
of recovering them. The pension of the Academy alone 
remained. That society was still a point of contact with the 
world. Nor would it have ceased to watch over hb fate, had-it 
not soon -fallen also amid the general ruin : a decree of the C<xw 
vei;tion suppressed it, and dispersed its members. Those men, 
whose illustrious names filled Europe, were happy in having re*. 
ijmined unknown to the ferocious tyrants of their country. Th^y 
fled to seek in the most obscure asylums some shelter from the 
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tims to the rage of their executioners ; and the soft emotions 
of those who, still young, and called for the first time to sit with 
those whose genius they had long before been taught to revere, 
learned also, by this melting spectacle, to become acquainted with 
their heart. 

The restless eye of friendship, however, still sought for some 
whom it had been accustomed to greet, and in this number was 
Adanson. It was then only that the privations which caused his 
absence were learned. His retreat at last disclosed itself to the 
eager search of his companions. He received them with tears 
of renewed affection. Astonished, perhaps, no less than affected 
at our interest in his welfare, he no doubt regretted that in re- 
nouncing the enjoyments of the worlds he had also comprised 
those of the heart among his sacrifices. 

Science, my friends, requires not this : The futile praises of 
vanity, the deceitful favours of fortune, these are what she im- 
perioudy restrains us from pursuing ; and, without doubt, you 
will not find her restrictions in thia respect very grievous. Per- 
haps she also requires us to sacrifice the little praises of the 
world to true glory, of which society at large is rarely worthy 
of being judge. But I do not hesitate to declare to you all, 
that mutual intercourse end esteem only render more agreeaUe 
the bonds which unite men of enlightened minds ; andi y^iak 
friendship is the only enjoyment which this noble elite of )B ^unoa-^ 
nity will not renounce, even for the certainty of one day ob. jain^ 
ing honours such as these.^ - ,. 

A just gratitude obliges us to add that, from the moment 
when the Government was informed of M. Adanson'^s conditicm, 
every succeeding minister made it a duty to shew, by his exam- 
ple, that the state does not abandon the old age of those who 
have devoted their life to the public good. Sovereign munifi- 
cence itself did not disdain to soften his last moments. 

But all these benevolent cares were unable to arrest the ef- 
fects of age, and those aggravated infirmities which pressed so 
heavily upon him during the four last years of his life ; and if 
we still had tlie pleasure of seeing M. Adanson occasionally at 
our meetings, we had not that of seeing him take an active part 
in our common labours. 

He supported his afflictions as he had supported his poverty., 
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amongst the dead leaves or grass, as a vulture or forked^tail f«l« 
con was passing over the place in search of food, and by close 
investigation discovered that some snake had made away to hide 
under a log, root, or stone, from its winged enemy ; for, aflter 
being satisfied that the noise thus heard was produced by sual|;e8 
labouring to escape through fear, I have remsuned snug and fOr^. 
lent, and have seen them issue from their covert, when the^vulr 
,ture had gone by. But, further, I have frequehtly .seen them 
move their heads sidewise, looking up to the trees, and diaco« 
vered that they were then in search of biros' nests ;. .and so 
watchful of the parents' motions, that, as if afraid to suffer by tbe 
encounter with a bird of size and power, they made choice of 
the time when both parents were absent, to ascend and rob 
them either of the young or the eggs if not fully laid and reatdy 
for incubation. Should the snake, in sucb attempts, be .per^ 
c^ved by the owners of the nest, their cries of alarm and attack 
are heard through the woods, and so many other birds assemble 
and pour in from all sides, that it becomes nearly impossible for 
the snakes to make good their retreat. I ^hall merely add that, 
those battles and defeats are corroborated by one of oqr most 
eminent naturalists in America. 

That almost all snakes can swim, and do swim well, too, aYid 
can remain under water a considerable time, is a fact sufficiently 
ascertained ; but that, in this element, they have the power. of 
pursuing fish, and of catching either them or frogs, is a fact 
which, though equally true, is not so well knowh' I shall there- 
fore present to you some proofs of this from my own observation. 
Whilst fishing on the banks of the Schuillkill river,^ not very- 
far from Philadelphia, about twenty years ago, I saw a snake 
issue out of the water close to me, and slide up a large stone to 
receive the benefit of the sun. . I perceived it to be swelled about 
its middle, and shot it to ascertmn its contents, when I discover- 
ed in the stomach a cat-fish scarcely dead, so fre$h indeed that 
I made it my prize, and felt no ways alarmed at eating it when 
dressed. Since that time I have had opportunities to see snakes 
chasing bull-frogs, follow them after they had leaped into the 
water, and return with them in their mouths. Several other 
species, indeed^ make the water their almost constant place of 
abode, one of which, the Congo (C. nigrajy an extremely veno- 
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became torpid, or revived, at our pleasure, as often a& we if* 
moved or brought it near the fire; until having put it in a jar 
of sprits, it travelled to the Lyceum of New York. — ^That dl 
tbeir faculties become dormant, and remain virtually dead duriif 
torpidity, I have ascertained, by finding snakes, with gra 
quantities of food in the stomach, frozen and undigested, aL 
though it had been there for several weeks ; when, if the snake 
was removed to a warm situation, the operation of digeatkn 
was daily perceptible, and the whole food in a short time con- 
sumed. 

Rattlesnakes have the power of laying down their fangs 
along their jaw-bones when at rest, and of raimng them ^gmn 
at will ; as sharks also do, and some other fishes. It is pnlj 
when inflicting a defenswe wound that their fangs are used. At 
this time, the snake, either ccnled, or in any other portion, has 
the power of darting about two-thirds of its body towards it$ 
object, and, with its mouth open to its utmost stretch, all 1(9 
fangs being erect, it strikes so violent a blow whilst it bites, tha^ 
I have been assured, by some Osage chiefs, that, on such occa- 
fflons, they felt, when struck, as if about being thrown off their 
centre of gravity. The fangs make their way into flesh, or, va- 
deed, tough leather, with perfect ease, and instantaneously. The 
wound is generally mortal, if proper remedies be not at once re- 
sorted to. Among the native AmerkanSy cutting out the wound- 
ed part, and searing, or, as it is termed in the country, scaring 
it with fire, is conadered the most efiectual, — but even this re- 
quires great promptitude to afibrd a chance of safety. The 
quantity of venom infused is more or less, as the animal may 
have been more or less irritated. If made to bite themselves, 
their own flesh affords no antidote, for they die in excruciating 
torments. The venom of a rattlesnake, while the animal is striL, 
ing agidnst any object, will be sometimes ejected to a consider- 
able distance. I have seen one confined in a wire-cage, when 
much enraged, strike against the bars so furiously, that the poi^ 
son was sent several feet towards me. 

To give you an idea of the long time this poison retains its 
[Hroperty, I shall relate a curious hut well authenticated series of 
facts, which took place in a central district of the State of Pennsyl- 
vania, some twelve or fifteen years ago. A farmer was so slight- 
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even the smaller tribes will attack and chase before them the 
larger kinds, and that those again will even defend themselves 
from man, and often with success. Have we not all seen the 
little robin chace a cat ? An eagle will keep off a man from her 
nest, and a cock will attack even a lion. This being the case, 
why should they suffer their senses to sink in sleep before a rep- 
tile, when, with a few mere flaps of their wings, they can so 
easily escape. After this reflection, can we for a moment ima- 
gine, that the Creator has exposed the feathered race to such 
dangers as the power of fascination would imply } We may rest 
assured, that, when snakes destroy birds, or any other animals, 
it is by the quickness of their motion, and the acuteness of their 
sight, seconded by cunning and strength, but never by fascina- 
tion. 

On the Rein-deer, 1. Its Naturalization in Scotland, 2. Its 
Food, 3. Rein-deer Milky and preparations made from it, 
4. Speed of the Rein-deer. 5. Rein-deer eats tlie Lemming. 
6, On the Furia infemalis *. 

1. Naturalization of the Rein-deer in Scotland, 

X HE question, whether or not it be possible to introduce the 
rein-deer into this country, will probably be considered as set at, 
rest after the late failure, which has not been the only one. I 
am still, however, unwilling to believe this ; and I cannot but 
regret, after the activity and perseverance of Mr Bullock had 
succeeded in brining alive and well to this country so large a 
herd of deer, a thing never before attempted, that his labours 
should not have been seconded by some spirited proprietor, and 
his views supported in the way that would have been most like- 
ly to have crowned them with success, — ^the immediate removal 
of the herd, on arriving here, to some remote and favourable 
part of the Highlands, where the Laplander himself, the most 
natural person for the purpose, might have undertaken the 
charge of the herd, and been rewarded according to his care in 
the increase of it. Had the experiment been tried in this man- 
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ner, which it certainly merited, I feel little doubt, that, instead 
of the herd having been so unfortiiliately reduced to nothing, 
its number would now have been trebled, and the success of the 
undertaking fully established. 

Should a future trial ever be made, it would be desirable, as 
the most likely means of rendering it efficient, to land the deer 
directly upon the northern part of Scotland, where the country 
is least inhabited, and possesses a wide, uninterrupted mountain 
range, in the \icinity of the coast, that, if necessary, the deer 
might be driven during the summer to the sea side. It is also 
a circumstance of the greatest importance, though it has never 
yet, I believe, been attended to, that Laplanders should them- 
selves accompany the deer, and have the personal care of them 
at all times, instead of this office being entrusted to persons un* 
acquainted with the nature and habits of the animal, as well as 
its diseases. The experiment should be upon a scale sufficient- 
ly large to guard against the casualties that might occur in 
bringing the deer over, as well as subsequent accidents and con- 
tingencies. . It has been seen that they will remain healthy in a 
state of confinement ; it would, therefore, be advisable that one- 
half of the number brought over should be kept up, that they 
might replace the others from time to time, acccnrding to circunl- 
stances, and be turned out when their numbers became so strong 
as to leave no cause for apprehension. It would also be dedir- 
able, that the other half, on being turned out on the mountains, 
should be kept in two separate herds, each under the care of a 
Liaplander, who, without intermixing the deer, might be suffi- 
ciently near to assist each other, and have one tent common to 
both. This farther division would guard against any sudden 
accident, and the spreading of any contagious disease, that 
might threaten the safety of the deer ; and one part might thus 
fill up the deficiencies of the other. 

Should the experiment fail, after it has been tried in the man- 
ner now recommended, it might, with the greatest confidence, be 
asserted that the rein-deer will not exist in the climate of Scot- 
land : though the trials hitherto made, however decisive they 
may appear to some, will, I am persuaded, if carefully looked 
into, be found not sufficiently conclusive to warrant an absolute 
decisicHi as to the fact. 
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2. Foo4 of (he Rein-deer, 

The summer food of the rein-deer is not merely moss. The 
animal in this season strips, with great pleasure, the leaves from 
the birch, sallow, and aspen, particularly the former, and browses 
also upon the young herbage, and the tender shoots of the 
mountain shrubs, which it crops hastily as it passes along^. 
It is affirmed, that where the rein-de^r has been feeding, no 
cattle will graze for a considerable time afterwards. 

The food, and almost entire subsistence of the animal, during 
winter, as is well known, are different lichens, but «chiefly the 
Lichen rcmgiferinus^ or rein-deer moss. The properties of this 
plaiit, which is thus so providentially strewed over a country 
destitute almost of other vegetation are very nourishing, and 
capable of supporting even man himself ; though it is not, I be- 
lieve, ever used for this purpose by the Laplanders. It seems 
probable, that this, as well as the Lichen tslandictes (Iceland 
moss), might be applied with great advantage to the purpose 
of making a more nutritious and palatable kind of bread, than 
what is used occasionally in the north of Sweden and Norway 
by the peasant!^, in years of extreme scarcity, the chief ingre- 
dient of which is the bark of the fir. Cows are said to be very 
fbnd of this lichen, when fed upon it ; and the quantity of milk 
then afforded is greater than is produced by any other diet. In 
those parts of Lapland, where rein-deer are kept by the Swedish 
or Finland colonists, hay is sometimes given them as food du- 
ring the winter, should there be a deficiency of their usual sub- 
sistence. 

As to the question once raised, whether the rein-deer eVer 
ruminate, which was denied by some, it is unnecessary to say 
n^ore, than that experience no longer permits the fact of their 
ruminating to be a matter of uncertainty. 

3. Rein'deer MUk^ and preparations made from U. 

The Laplander is a wanderer boih from nature and necessity. 
His subsistence depending entirely upon his deer, which are lefl 
free and unconstrained, his own movements may be said to be 
guided by theirs, and by them also his habits of life are in a great 
measure formed. The number of deer belonging to a herd is 
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•mall quantity ; and, whenever I visited the tent, I saw with 
what HelitctfOice these people o&red it. By degrees, boweVeTy 
t ingratiated myself so much into their favour, partly from the 
cdrcumstance of my being an> Englishman, and partly by a few 
vv^t timed presents, that, for some time during their stay near 
^uglenesS) I had the luxury of drinking it in a morning for my 
V^kfast ; and I must confess I found it so delicious, that I 
think the time of any idle epicure would not be ill bestowed in 
milking a trip to Finmark, were it solely for the pleastire of 
tasting thi6 exquisite beverage. The flavour of the milk is 
highly aromatic, which, it is probable, is chiefly owing to' the 
kind of herbage the animal browzes upon in summer. In oo* 
loiir and consistency it resembles very rich cream ; and its na- 
ture is such, that, however gratifying to the taste, it is difficult 
and even unwholesome to drink more than a small quantity of 
it. . 

Rich as the quality of the rein-deer milk is, it is singular that 
the cheese which is made from it is' extremely bad, being bard, 
white in colour, of a disagreeable taste, and eatable only by a 
liaplander. I am i^orant of the cause of it, though indeed 
-to think it arises more from its peculiar nature, than from any 
'defect in the making, this being efiected simply by placing the 
milk in a large iron pot over the fire, which, with theadditicin of 
rcfnnet, made from the stomach of the deer, quickly turns: it. 
The curd is then pressed, and the whey being separated fr<Hn it> 
is put into small shallow moulds. 

The gener&d size of the cheese is that of a small plate^ and it 
Jis little more than half an inch in thickness. Possibly its being 
.made so thin may have an effect uix)n the goodness of it, as, 
when cut, the hard rind composes the larger portion. Bad as 
it is, it is highly, prized by the Laplanders, who eat it both raw 
and toasted;, in the latter state it appears at the tables of the 
merchants,, and is rather more palatable. Notwithstanding its 
previous hard and dry appearance, when applied to the fire, a 
rich pure oil distils from it, which is found extremely serviceable 
in removing the effects arising from being frost-bitten ; for, be- 
ing rubbed on the. frozen part, it prevents mortification &om 
ensuing. This is used when the common remedy of snow-rub- 
bii^ has been neglected. I, was induced, from curiosity, to 
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speed of the rein-deer, I shall state what I know from my own 
expmenee, and the information of those on whom I can rely. 
Taking a general view of my subsequent journey through Lqp^ 
land, it will be seen, though it may be estimated at about 8S0 
miles, that it was performed with only two deer. The distance be- 
tween Alten and Eoutokeino is about 150 miles, and it was ac- 
oomplidhed with one deer in four days. This is unusually slow 
travelling ; but it will be easily accounted for, by the bad wea- 
ther we experienced, and the state of the snow. This distance^ 
however, has been travelled repeatedly in a far shorter ^oe of 
time. Mr Aargaard once returned from Eoutokeino to Alten^ 
towards the spring, when the sledging is nearly at an end^ in 
twenty-four hours, with only a single deer; and Mr Elerck^ 
who resides at the latter place, performed the same journey 
twice in thirteen hours, and once in fourteen, employing three 
deer : which will be considered very fast travelling, particularly 
by those who are acquainted with his weight. 

The distance between Eoutokeino and Alten has even been 
performed in a space of time still shorter than what has heiea 
just mentioned, by two other merchants of my acquaintance^ 
who, returning from Tornea to Alten, where they had been on 
commercial business, on reaching Eoutokeino, made the journey 
across the mountun range in nineteen hours with only one deer, 
the distance, as before stated, being 150 miles. To have ac- 
complished this, the animal must have kept up an average pace 
of eight miles an hour the whole way, allowing no time for rest- 
ing. The greatest instance, however, on record, of the speed of 
this animal, though it appears little short of an impossibiltty, is 
that of the rein-deer, of which a portnut, with that of its driver, 
is yet preserved in the palace of Drottningholm ; though how 
far it has been authenticated, it would be difficult to ascertain. 
The case I here allude to occurred in the year 1699, upon the 
frontiers of Norway. In copsequ^nce of the Norwegians mak- 
ing a sudden and unexpected irruption into the Swedish terri- 
tories, an officer was despatched with a sledge and rein-deer to 
Stockholm, to convey the intelligence ; which he did with such 
speed, that he performed 1S4 Swedish miles (about 800 Eng- 
lish) in 48 hours : but his faithful animal dropped down lifeless 
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on the Riddarhustorget, just after his arrival in the capital. 
The bearer of the news, as it is said, was in oonsecjuence <m- 
nobled, and assumed the name of Rehnstjema (Rein-deer Star). 
The second part of our journey from Routokeino to Muonio- 
niska, in Russia, which is rather a greater distance than the pre- 
ceding, was performed m two days and a half, the weather be^ 
ing good, the snow in better order, and the country over which 
we passed far more favourable to expedition, from the general 
flatness of it. Ndther of these journeys, howev^, is a fair speci- 
men of what a rein-deer can really perform in point of speed, 
though the first may be considered as a proof of its strength and 
endurance, under very disadvantageous circumstances. It is 
well known, besides, what delays are necessarUy attaidant upon 
a large number of persons travelling togeth^, and with what 
greater ease and facility a smaller party makes its way, unin- 
cumbered with much baggage, and dependent only upon itself, 
ft is difficult, indeed, to state, to what degree a rein-deer, under 
every fiivourable circumstance of its own powers, state of snow, 
weadier, nature of ground, or ice, weight it has to draw, &c. can 
extend its speed. 

As the distance, however, between Alten and Koutokeino, 
which is a continued diain of lofty mountains, and most diffi- 
cult to pass, has been performed in less than twenty hours, it 
is certain that, if the powers of the deer had been exerted on 
different ground, such as the Iiard surface of a river, a far 
greater space might have been accomplished in the ^same time 
Ten miles are the utmost I have ever performed in an hour, 
and it was done at a trot, without putting the deer once into a 
gallop. I think, however, that a deer, with a light weight and 
pulk, on the best ground^ might be made to perform not far 
short of double this distance at a gallop, though it would not 
be able to keep it up at farthest more than an hour. The most 
accurate account of the speed of the^ein-deer is furnished us by 
Pictet, who, when he visited the northern parts of Lapland, in 
1769, for the purpose of observing the tram 's, was 

curious to ascertain the point ; and havii mea- 

sured a certain distance, he started foO* their 

drivers, in very light sledges, The ft the 

results : 
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^ The farempst deer aocconplished 5^97 Faiis feet in six mi. 
initesy pasang over thus, in each second, 14 feet 11 inches,. aiKl 
•90 of an inch. 

^^ The second deer performed the same distance in seycn 
minutes and SO seconds, being 11 feet 11 inches .9^ of anjfaocti 
Jtp eadb second. 

^* The t^ remaining deer were distanced.'" 

In thii^race, which took place in March, the dq)th of snow 
was a great imp^iment to the deer, and-i^ second trial waa ^ 
^ordingly miide in the following month, upon morefavouralji^ 
^ppoimd, with three deer, the r^ults of which were thus: 

<« The first deer perform^ 3,Q89 feet, ^ in^es, and .QO, in 
two minlHes, bdng at the rate of nearly 19 English miles^ in 
an hour, and thus accomplidung S5 feet, 8 inches, and •96, yi 
fvoy seccmd. 

'< The second did the same in thr^ minutes, and the third 
md last deer in three minutes and 9& seconds. The ground 
in this race was nearly level.*^ Nov. Comment PetropoL 

A traveller, unincumbered with any thing but what he carries 
on his back, might pass through Lapland, taking its fl^th^ 
extremities, in an inconceivable short space of time, if proper 
arrangements were previously made ; that is, if he had maqy 
deer provided for him, ready at different stations, and waa ^ot 
very unfortunate in the weather. This i^ supposing what mi^t 
unquestionably be performed, but yet would be subject togi^t 
difficulty and uncertainty ; without taking into consid^ratipp, 
whether any ODe would Uke to be thus shot like an acrop 
through a country, unable tjo form any idea of it beyond- the 
dedge that supposed him« or the animal that dragged him 
along. 

5. Rem-D^er eats the Lemming, 
The curious circumstance of the rein-deer occasionally feeding 
upon the mountain-rat, or lenmung (Mus Lemmtis,) has bt^ 
formerly noticed. In additioi;i to the proofs already given of 
this singular propensity of the animal, I am now enabled to bring 
fixrward another, which will be considered even moris satisfactcory 
than the former, from its having occurred during the last autugooai 
{1825.) Mr Rickards, who has recently returned from a;^ in^ 
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t6Kitiiig tour throciglL S veden and Norway, whidxiielutider^' 
t0ok at tfaekistance of a dktiiiguished noUeinaii, aiid foe the. 
express purpose of bringing over reih-<ker, difi!erent db}eeto.tffi 
natural history, and some living spedmens of the code of 
the woods, has assured me, in the most decided, manner, 
that he is eiabled to confirm, from actual observation, the fact 
of the rein-deer eating the lemming. When passing through > 
Jemptland, in the month of September, before he crossed the 
frontier mountains into Norway, he met with the lemmioga m 
very great numbers, near Aberg, overspreacfing.the obuntfy la 
their usual manner. He had with him then ten rein-deer^ which 
he had procured ; and cm two different occasions he had an op. 
pcMTtunity fsi witnessing the fact ; at one time with a buck» and 
the other with a yomig doe, whidi had^been tied to a stake W 
render her more tractable to lead, and which, upon one of these 
animals coming within her reach, sprang forward, seized hold of • 
it, and quickly devoured it 

9« On the Furia infemaUs, 

Whilst noticing the enemies, to the attacks of wMch the rein- 
deer is exposed, I am induced to make some observations re- 
specting an animal, the supposed existence of which, for a con- 
siderable time, deeply engaged the attention of the Swedish na- 
turalists, ^d the great Linnaeus himself, — the Fv/ria InfemalU. 
The account of the singularly fatal ravages of this worm was 
widely diffused, creating no inconsiderable portion of alarm. 
Linnaeus first noticed the Furiaivi the year 1728> shortly sub- 
sequent to his entrance at the University of Lund, in Scania. 
The young naturalist was then full of ardour in the pursuit in 
which he became afterwards so celebrated, and his active imagi- 
nation in this instance probably led him to give credit too easily to 
what he seemed to have his own experience for believing. While 
engaged in his botanical researches among some marshes at Fa- 
gelsong, in the vicinity of Lund, he was suddenly wounded, as 
he supposed, by a small slender worm, which, darting upon 
him, buried itself so instantaneously and deeply in the flesh, 
as. to render all attempts at extracting it of no avail, and caus- 
ing so great an inflammation, as even to endanger his life. On 
his recovery, Linnoeus, deeply impressed with vjWv W'^ \va3^ 
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pened, in ardetr to perpetuate the drcumstance, gave to the. am*. 
nud by which he had been so grievouslj wounded, the name of 
Furia infemaUs ; by whioh appellation it is introduced into hia. 
celebrated ^ Sy sterna Nahura^ under the class of Worms.* 

After Linnaeus, many celebrated naturalists eagerly embraced, 
the idea of the existence of the /Wvo, and dissertations on it 
are to be found in their works, and even in the Transactions 
of the learned societies at Stockholm and Upsala -|-, in wbieh 
several cases were adduced of persons who had been similarly 
attacked, by a kind of worm of the thickness of a hair, and ctf. 
a grejrish colour, the extremities beii^ black. The animal ap* 
peared only to be an inhabitant of marshy spots, wh^cioe, by 
some means or other, it darted forth upon the exposed parts of 
the bodies of those who happened to be within its reach, burjnmg. 
itself with singular rapidity in the flesh, and occasioning ti»v 
ments so excruciating as to throw its unfcMrtunate victim into a 
state of madness. 

Of those who maintained the existence of the furia was So* 
lander, the pupil of Linnaeus ; and his dissertation on this sdb* 
ject in the Upsala Transactions shews the littie doubt he bad 
with regard to this animal. In this paper be not only adduces 
several well authenticated instances, when he was in the'n<Mrth 
of Sweden, of persons who had been wounded, and even fatal- 
ly, by the Jntia^ but even details the nature ant} appearance of 
the wound inflicted, the symptoms that ensued, and the reme^ 
dies to which recourse was had ; and asserts his having himself 

* ^ The Furia infemoHs inhabits the vast marshj plaina of Bothnia pni 
Finlailfl, #here it crawls up shrubs and sedge-grass, and, being carried for^ 
ward bj the wind, penetrates suddenly mio such expos^ parts of men an4 
horses as are not perpendioularlj situated* It quickly buries itself under the 
skin, leaving a black point where it had entered ; which is soon succeeded by 
the most excruciating pains, inflammation and gangrene of the part, swoon* 
11^, and death. This all happens in the course of a day or two, frequently 
within a few hours, unless the animal be immediately extracted, which is e£. 
lected with great caution and difficulty, by applying a poultice of curds or 
cheese ; or carefully dissecting between the muscles where it has entered.*'-i-. 
lAn. Ssf9t. NaU 

t Kongl. Vetenskap^s Academiens nya handlingar, vol. xvL p. 143. NoTa 
Acta Upsal. voL i. p. 44. Opuscula Zoologica, vol. xvii. art. 7* Miracida 
Ii^fsectorum) iQ t}i9 Aipopnitates Academicte, voL iii 
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diit fnoment, he ms hinifldf ntladjcied in the same extraon^amg^ 
SMMner, and^ peiliape^ as. he says, by the same cceatmiif .. 4^ 
itmif pam, preceded by digliA initatioD, took, place in bia. 1^ 
wrist. It was confined, at fiiist, jbo a sbmJI dark point, handj^ 
vittble, and which, he supposed, to proceed from the sting oC 
a ^nat. Presently it became so severe, that the whole of the le/Bn 
arm was affected, ijuite to the should^, which, as well as tha 
joints of the elbow and fingers, became benumbed. The cott« 
sequences might have been more serious, if he had not resort^ 
to amode pcunted out by the inhabitants, namely, a poultioa of 
eurd, to which he added the well kfown Goulard lotion, pre- 
pared from the acetate of lead. 

That Dr Clarke suffered acute pain from the sting of some 
insect, and that his arm was considerably affected by it, iaa(f. 
tmdaly be ima^ned, eqpedally by those who have experi^deedll 
Ae voKMn of the winged inhalntants of the northern fot^afa 
during the summer^ without attributing it to the Furia iffftr'T. 
n^HSf Yet that such an animal exists, is doubtless credited by. 
many of the lower classes ; and the following reports, whichy 
mace my return, I have ^received from Fiomark, show that th» 
idea is still prevalent in Lapland ; and though they may be 
considered in the same light as those related by the learned au^^ 
diors mentioned above, they may serve as amusement for those 
interested in the question of its existence. 

It; appears, that the Furia does not confine its attacks' to the 
human race, but that cattle, and the rein*deer in particular, are 
exposed to it. In 18^, the Laplanders are stated to have mxfk 
fered so greatly in th^r herds, that 5000 bead died horn the 
sdngfl()f this creature ; and that even the wolves and other imi- 
nud^, that jH'eyed upon the dead carcases, cau^t the infection; 
and <Ued with the same symptoms. A Laplander, who possas^ 
sed 500 dieer, on perceiving the destruction^mong them, thought, 
it best to kill the whole herd; but. so quickly did its ravages 
spread, that, before he could accomplish his purpose, they all 
t£ed. Great numbers of cattle and sheep were likewise destix>y'- 
ed by its attacks, and it fell, in some degree, upon the humaa 
species, a few having become victims, to it. A young girl, who 
was shearing some sheep, that had died from the attack of the 
Furiay felt, while thus employed, a sudden pain in one of her 



On the Furia infemalis, 48 

jBngers^ which rafndly increased, and, on examimng the pai^ 
A(^ found a small puncture like the prick of a needle ; her dcumU 
ter, who was by, had the presence of mind to cut the fipgar off 
on the spot, and it was the means of saving her life. 

The pest is stated to have been confined to Russian and Swe- 
dish Lapland, and did not spread higher than MuonionisI^. 
Norwegian Lapland fortunately wa^ not visited with this caia^ 
mity ; and, in order to prevent it from being introduced, ^U 
furs, during the year of its prevalence, were forbidden to. be pur- 
chased*. 

As these accounts were;, unsatisfactory, and I could not hope 
to obtain bj&tter information from such remote quarters, { was 
induced also, on this occasion, to apply to Mr Retziusi, whom j 
have menticm^ before, who, having examined the reports of 
health of the northern provinces of Sweden, transmitted ajtmually 
for the inlbrmation of the government, has forwarded to me the 
result of his inquiries, by which it appears, that, during the sum- 
mer of 18S3, and the year following, there was a great mortar 
lity among the rein-deer in Norbotten and Lapland, which wm 
attributed to some unwholesome quality in the moss ; but that 
he, as well as others of the faculty at Stockholm, had been led 
to conrider the disorder, by which they were attacked, as a par- 
ticular variety of hydrophobia. It appears, likewise, that the 
deer are not unfrequently subject to another complaint, an in- 
flammation of the brain ; and that, upon opening the part af- 
fected, a small vesicular worm-f- is sometimes found, althpugh 
in what manner the animal is generated has not yet been ex- 
plained. The most remarkable symptoms of this disorder, which 
comes on with great suddenness, are an extraordinary degree qf 
fqry, during which the animal attacks and even kills its pM^Aj^^ 
^d frightful, c(Hivulsions, terminating in death. . ..^-^ 
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* I have since ascertained, that, in consequence of the alarm ezcitfd'li^ 
reported ravages of the Furia, an edict was actually issued torn Ha^ij^ 
mand of Finmark, prohibiting the introduction of aU tos into the couitf. 
during that year. 

•f* The Tcema cerebraOs ; this worm is frequently found also beneatii 
brain of sheep, and occasions the disease known by the name of rickets. 
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Accauni qf a simple Apparatusjbr coBeciing the Gcues evolved 
from, liquids submitted td Galvanic Action. By the Rev. Mr 
A. Robertson jun, Inverkeithiiig. (Communicated by the 
Author.) 

X HIS apparatus connsts of a glass-tube, of any size, divided 
into three parts A, B, C, (Plate I..Fig. 1.) by the two bend- 
ings D, E. The upper end is closed, and the lower immersed 
in^the fluid contained in the botde F. 6, H, are platihum-wires 
inserted through the tube near the bending D. 

To use it, it is to be held with the part of the tube marked 
A, nearly perpendicular, the open end bong upwards, and the 
liquid, through which the galvanic electricity is to be transmit- 
ted, is poured in till the tube be filled. A slip of paper, a little 
broader than the diameter of tbe tube, is now to be placed over 
the orifice ; and being extended, on both sides, along the tube, is 
to be held there, so that the whole may be inverted, without 
spilling, into the bottle F, previously half filled with the same 
fluid. The wires 6, H, are then connected with the galvanic 
poles ; and, when the experiment is finished, the gas evolved at 
the wire G, will be collected ih the part of the tube A, and that 
from the wire H, at C, in thfe manner represented in the figure, 
the displaced fluid descending into the bottle. 

The volumes of the gases maybe ascertained by graduations on 
the tube, or they may be separately transferred into small jars, 
by the aid of a pneumatic trough ; the gas at C, ascending into 
cme jar, upon the tube being turned up, while the gas at A oc- 
cupies the part of it on each side of the bend D ; and this, afler- 
wsurds, upon a proper inclinaticm of the tube, also ascends into 
another; so that each of thetn may be examined by itself. 
Should it be wished to recomlnue them, it may be done without 
removing them from the tube, but by holing it so that the gas 
at C may rise to B, and join that in it, and then transmitting 
the electric spark between the wires. 

The advantages of this apparatus, when water, or any other 
fluid, not corrosive, is to be decomposed, consist in its simplicity 
and cheapness, as, by the aid of a blowpipe, it may be made in 
a few minutes from any piece of glass tube of a proper isaze ; and 
it possesses also every convenience of those which ar6 more com- 
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kiggftge, proviBions, &c. fcc. Sir Joseph Bante, of, » 'iAoNT 
fatni Wly styled, *' Joe Banks,^ was also in ' altendaHee ilk 'hii 
dIvehS f ied capacity of intei*preter, gentleman in waiting to'I^dld 
Bytbn, be. See. The Registit (Eaahumanu), had lefl^^eytbiOg'itU 
d<^ undone to render the trip as comfortable «8 beir-iiuitiidH^ 
cdiild' make it. Neat temporary housed for refreshtiic^t 'iM 
sleeping had been erected, by her cointnand; at intbrva3^;i)f 
twdve to fifteei^ miles; and the people of the only ii<hlMted 
district through which we w^re to pass, had, the If^k befbrl^ 
been apprized of the journey of the <* British Chiefs* witfa'Mriet 
orders to have an abundatice of pigs, fowls, taro^ potatdA, 'te. 
&c. in readiness for the supply of his company/ When tfll m^ 
sembled, wei formed quite a numerous body, and from the ▼&> 
riety of character and dress, the diversity in the burdens of the 
natives, bundles, tin-cases, portmanteaus, calabashes, kettles, 
buckets, pans, baskets, &c. &c. with two hammocks, by way of 
equipage, slung on long poles^ and each borne by four mefi, niade 
a lively and grotesque appearance, while passing in sin^e file, 
along the narrow winding-path which formed our only road. 

<< For the first^four miles, the country was uneven andopta, 
and beautifully sprinkled with single trees, clumps and gs^vts 
of the bread-fruit, the lauala (^pandcm'^s)^ and tutui, or cAndle- 
tfee. We then came to a wood, four miles in width, the out- 
skirts 6f which exhibited some of the richest and roost delq^l- 
ful folii^ I have ever seen. It was composed principally df 
lofty and wide-spreading candle-trees, whose whitish leaves and 
blossoms afforded a strong contrast with the dark green of tfie 
various creepers, which hung in luxurious festoons and pen- 
dants, from their very tops to the ground, forming thick and 
de^ly i^haded bowers round their trunks. The interior, how- 
ever, was far less interesting, presenting nothing but an almost 
impenetrable thicket on both sides of the path. This was egt- 
cenliively rough and fatiguing, consistingtcntirely of loose and 
pcnnted fragments of lava, which, from their irregularity and 
shar^yness, not only tore and cut our shoes, but constantly en- 
dangered our feet and ankles also. The high brake, ginger, &c. 
which border and overhang the path, were filled with the rain 
of the nighU and, from thrir wetness, added greatly to the un- 
pleasantness of the walk. An hour and a half, however, saw 
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8ome for water for our tea, &c. &c. till, in a few minutes, ererjr 
thing was in as much readiness as if we had expected at an ear- 
lier hour to remain there. The darkness, as it gathered round 
us, rendered more gloomy by a heavily clouded sky^ made the 
novdty of our situation still more striking. Behind the hut% 
in the distance, an uplifted torch of the blazing tutui nut here 
and there indistinctly revealed the figures and costume of maay 
of our attendants, spreading their couches under the bushes, or 
in the open air. *A large lamp, suspended from the centre of 
our rude lodge, which was entirely open in front, presented us, 
in bolder relief, seated i la Turque round Lord Byron, who 
poured out ^^ the cup that cheers but not inebriates ^^ the more 
curious of our dusky companions, both male and female, in the 
mean time, pressing in numbers about our circle, as if anxious 
^< to catch the manners living as they rose.^ A large fire of 
brushwood exhibited the objects of the fore-ground, in still 
stronger lights and shadows. Groups of both sexes and all ages 
were seated or standing round, wrapped up, from the chilliness 
of the mountain air, in their large mantles of white, black, green, 
yellow and red — some smoking their evening pipe, some throw* 
ing into the embers, and others scratchii^t from them, a fish or 
potato, or other article of food — some gi%^g a loud halloo, in 
answer to the call of a stragglerJyst«ainving^---others wholly 
taken up with the proceedings dflne sailors cooking our supper, 
and all chattering on a hundred difierent subjects, with the vo- 
lubility of so many magpies. 

^* By daylight the next morning we were on the road again. 
At 9 o'clock we breakfasted at the last houses put up for our 
accommodation on the way, and, by 11, had arrived within 
three mil(^0 of the object of our curiosity. For the last hour 
the scenery had become more interesting than it had been du« 
ring most of the preceding day ; our path was occasionally skirt- 
ed with groves Und clusters of trees, and fringed with a greater 
variety of vegetation. Here, also, the smoke of the volcano was 
just descried, setting in light fleecy clouds to the south-west. 
Our restiii^7>lltoe, at this time, was a delightful spot, command- 
ing a full view of the wide extent of country over which we had 
travelled, and around it, the ocean, which, from the vast and 
almost undistinguished extent of its horizon, seemed literally an 
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we mighty by a single leap, have plunged into its lowest depth. 
The hideous immensity itself, independent of the many fright- 
ful images embraced in it, almost caused an involuntary closiiig 
of the eyes against it. But when to the sight is added the ap- 
palling effect of the various unnatural and fearful noises, the 
muttering and sighing, the groaning and blowing, the every 
agonized struggling of the mighty action within-— as a whole, it 
is too horrible ! — And, on the first moment, I felt like one of 
my friends, who, on reaching the brink, recoiled and covered 
his face, exclaiming, ^^ Call it weakness, or what you please, but 
I cannot look again !^ 

It was sufficient employment for the afternoon simply to sit 
and gaze on the scene, and though some of our party strolled 
about on the level above, and one or two descended a short dis- 
tance in the crater, the most of our number deferred all investi- 
gation till the next morning. 

From what I have already said, you will perceive, that this 
volcano differs, in one respect, from most others of which we 
have accounts : the crater, instead of being the truncated tap 
of a mountain, distinguishable at a distance in every direction, 
is an immense chasm, in an upland country, near the base of 
the mountain Mouna Roa *, appro^^ed, not by ascending a 
cone, but by descending two vast terraces, and not visible from 
any point, at a greater distance than half a mile ; a circumstance 
which, no doubt from the suddenness of the arrival at it, adds 
much to the effect of a first look from its brink. It is probably 
that, originally, it was a cone, but assumed its present aspect, 
it may be centuries ago, from the falling in of the whole sum- 
mit. Of this the precipices we descended, which entirely encir- 
cle the crater in circumferences of fifteen and twenty miles, give 
strong evidence : they have unquestionably been formed by the 
sinking of the mountain, whose foundations had been under- 
mined by the devouring flames beneath. One-half of the pre- 
sent depth of the crater has been caused, in the same manner, 
at no very remote period. About midway from the top, a ledge 

• The height of Mouna lloa has never been accurately measured, but va- 
riously estimated from 16,000 to 18,000 feet, being thus 1000 or 2000 feet 
higher than Mont Blanc, and 5000 or 6000 feet higher than the Peak of Te- 
neriffe. 
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devised. Rivers of fire were seen rolling in splendid comsca* 
tion among the labouring craters ; and on one side a whde lake, 
whose surface constantly flashed and sparkled with the agitation 
of contending currents^ 

Expressions of admiration and astonishment burst momen- 
tarily from our lips, and though greatly fatigued with our walk, 
it was near midnight before we could yield ourselves to a sleep, 
often interrupted during the nighty to gaze on the light with re- 
newed wonder and surprize. As I laid myself down on my mat, 
fancying the very ground, which was my pillow, to shake beneath 
my head, the silent musings of my own mind were, ^^ Great and 
marvellous are thy works. Lord God Almighty ; greatly art 
thou to be feared, thou King of saints.^' 

On Wednesday, the 29th, after an early breakfast, our party, 
excepting Lieut. Maiden, who was ill, Mr Dampier, who remain- 
ed to take a sketch, and Mr Ruggles, who chose to satisfy his 
curiosity above, prepared for a descent into the crater. One of 
the few places where this is practicable, was within a rod of our 
hut For the first 400 feet, the path was steep, and from 
the looseness of the stones and rocks in and about it, requited 
caution in every movement. A slight touch was sufficient to de- 
tach them and send them bounding downwards, with great .ve- 
locity, to the imminent danger (^ all in their way. The remain- 
ing distance to the ledge, of about the same number of feet, 
was gradual and safe, the path having turned into the bed of 
an old channel of lava, which ran ofi^ in on inclined plane, till it 
met the offset, before described, more than a quarter of a mile 
west of the place where we began the descent. By the time we 
had all reached this spot, the natives acting as guides, with the 
Messrs Bloxam and Mr Powel, had preceded the rest of our 
number too far to be overtaken, and we became two parties for 
the rest of the morning ; the last, into which I fell, consisting 
of Lord Byron, Mi: Ball, Mr Davies, and Mr White, with Lotrd 
Byron'*s servant and my native boy, to carry a canteen of water, 
and the specimens we might collect. Before descending, we had 
provided ourselves with long canes and poles, by which we 
might test the soundness of any spot before stepping on it, and 
immediately on reaching the ledge, found the wisdom of the pre- 
caution. 
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gether as they had been shattered from above in the quakings 
of the mountain, and jutting off to the bottom in a frightful 
mass of ruin. Here we had been informed, the descent into the 
depth of the crater could be most easily made ; but without a 
guide, we were at a loss what course to take, till we unexpectedly 
descried the gentlemen who had preceded us, reascending. They 
dissuaded us moat strenuously from proceeding further, but 
their lively representations of the difficulty and dangers of the 
way, only strengthened the resolution of Lord Byron to go down ; 
and knowing that the crater had been crossed at this end, we 
hastened on, notwithstanding the refusal of the guide to return 
with us. The descent was as perilous as it had been represent- 
ed to be, but by proceeding with great caution, testing well the 
safety of every step before committing our weight to itj and of* 
ten stopping to sdect the course which seemed least hazardous, 
in the space of twenty minutes we reached the bottom by a zig- 
zag way, without any accident of greater amoimt than a few 
scratches on the hands, finom the sharpness of the fragments of 
lava by which we were occasionally obliged to support oursdres* 
When about half way down, we were encouraged to persevere^ 
by meeting an islander, who had descended on the opposite tnde 
and made his way over. It was only, however, from the' re^ 
newed assurance it gave of the practicability of our attempt, 
for, besides being greatly fatigued, he was much cut and bruised 
from a fall,-— said the bottom was ^' ino, ino roa-kawahi o X>e- 
bdo,'' — " very, very bad, the place of the Devil.'' He could 
be prevailed on to return with us only by the promise of an 
ample reward. 

It is difficult to say whether sensations of admiration or of 
ten'or predominated, on reaching the depth of this tremendous 
spot. As I looked up at the gigantic wall, which on every side 
rose to the very sky around me, I felt oppressed, for a moioient, 
by a sense of confinement to a most unpleasant degree. Either 
from the influence of imagination, or from the actual effect of 
the intense power of a vertical sun, added to the heated and sul- 
phurous atmosphere of the volcano itself, I experienced an agi- 
tation of spirits, and a difficulty of respiration, that made me 
cast a look of wishful anxiety to our hut, which, at an elevation 
of 1600 feet, seemed only like a bird's nest on the Opposite cliff. 
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stones^ and lava, were propelled, with equal force and noia£f^ 
from its ragged and yawning mouth. The whole formed so nn^ 
gular and terrific an object, that, though my drawing book bad 
been accidentally left with my boy, who was unwilling to de» 
scend from the ledge with us, in order to secure a hasty sketch 
of it, I permitted the other gentlemen to go a few yards nearer 
than I did, while I occupied myself with my pencil on a rough 
piece of blotting paper, brought by one of the party to wrap 
round the more delicate specimens we might collect. Lord 
Byron and his servant ascended the cone several feet, but found 
the heat too great to remain longer than to detach with their 
sticks a piece or two of recent lava burning hot. 

So highly was our admiration excited by the scene, that we 
forgot the danger to which we might be exposed, should any 
change take place in the currents of destructive vapours, which 
exist in a greater or less degree in ever}' part of the crater, till 
Mr Davis, after two or three ineffectual intimations of the pro^ 
priety of an immediate departure, warned us, in a most decided 
tone, not only as a private friend, but as a professional gentle- 
man, of the peril of our situation,*— assuring us that the inspira- 
tion of the £ur, by which we might be surrounded, would prove 
fatal to every one of us. We felt the truth of the assertion^ 
and, notwithstanding the desire we had of visiting a similar 
cone covered with a beautiful incrustation of sulphur, at the 
distance of a few hundred yards only from where we then were, 
we hastily took the speediest course from so dangerous a spot. 
The ascent to the ledge was not less difficult than the descent 
had been, and for the last few yards was almost perpendicular ; 
but we all succeeded in gaining its top in safety, not far from 
the path where we had in the morning descended the upper 
cliff. 

We reached the hut about two o'clock, nearly exhausted with 
fatigue, thirst, and hunger, and had immediate reason to con- 
gratulate ourselves on a most narrow escape from suffering and 
extreme danger, if not from death. On turning round, we 
perceived the whole chasm to be filling with thick sulphurous 
smoke, and within half an hour, it was so completely choked 
with it, that not an object below us was visible. Even in the 
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roaring and labouring with redoubled activity. The confusion 
of noises was prodigiously great. In addition to all we had be- 
fore heard, there was an angry muttering and rumbling from 
the very bowels of the abyss, accompanied, at intervals, by what 
appeared the desperate efforts of some gigantic power strug^ng 
for deliverance. These sounds were not fixed or confined to 
one place, but rolled from one end of the crater to the other ; 
sometimes seeming to be immediately under us, when a sensible 
tremor of the ground on which we lay took place, and then 
again rushing to the farthest other extremity with incalculabk 
velocity. The whole air was filled with the tumult, and even 
those most soundly asleep, were quickly roused by it to thorough 
wakefulness. Every monition momentarily increased, and Xicml 
Byron springing up in his cot, exclaimed, ^^ We shall certainly 
have an eruption — such power must burst through every thing.^ 
He had scarcely ceased speaking, when a dense column of black 
smoke was seen rising from the crater, directly in front of us,-^ 
the subterranean struggle at the same time ceased, and imme- 
diately after, fiames burst from a large cone, near which we had 
been in the morning, and which then appeared to have heea 
long inactive. Red-hot stones, cinders^AHmd ashes were also 
propelled with immense violence, to a great height, and shortly 
after the molten lava boiled over, and flowed down the sides of 
the cone, and on the surrounding scoria, in two beautiful curved 
streams, glittering with indescribable brilliancy. 

A whole lake of fire also opened in a more distant part 
This could not have been less than two miles in circumference, 
and its action was more horribly sublime than any thing I ever 
imagined to exist, even in the idler visions of unearthly things. 
Its surface had ail the agitation of an ocean — billow after billow 
tossed its monstrous bosom in the air, and, occasionally, those 
from opposite directions met, with such violence, as to dash the 
fiery spray, in the concussion, forty or fifty feet high. It was 
at once the most splendidly beautiful, and dreadfully fearful of 
spectacles, and irresistibly hurried the thoughts to that lake of 
fire, from whence the smoke of torment ascendeth for ever and 
ever ! No work of Him who laid the foundations of the earth, 
ever brought to my mind the awful revelations of his word 
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by which it was encircled, thickly covered with trees and shmb- 
bery, exhibited an equally bright and lively green. 

On gaining the top of the first precipice, the dbtant view of 
the crater and the surrounding scenery was so strikingly beauti- 
ful, that, though most of the gentlemen had preceded me, I 
stopped long enough to secure the outlines of a drawing. We 
walked rapidly during the morning, and by 12 o^clock reached 
the houses built for our accommodation half way between the 
harbour and volcano. We determined to spend the niglit at 
this place. After dinner, a native dance was performed, dmi- 
lar to that witnessed on our way up the mountain on Monday- 
after which we retired early to rest — set off before day-light the 
next morning, and reached the Bay in safety, at 1 o^clock on 

Friday. 

Island of Ohau, Sandwich Islands, 1 
Atigfut 26y \825. f 



Observations and Experiments on the different hinds of CoaL 
By M. Earsten. Continued from p. S96. of preoedhig 
volume. ^ 
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S. Chemical Examination of Mineral Combustibles. 



HE chemical analysis of coal, in the strict sense of the term, 
can only be guessed with some degree of probability, from the 
results of the process of carbonization, by comparing the weight 
and qualities of each of the cokes obtained, with the weight and 
condition of other cokes coming from coals, whose composition 
has been already determined by chemical analysis. In such a 
case as this, the composition of a coal might be ascertained in a 
pretty satisfactory way from the results of its carbonization. 

Such is the principal idea which has directed M. Earsten^s 
researches. On the one hand, the learned author was convin- 
ced of this truth, that, in order to judge of the peculiar nature 
of coals, and to ascertain the cause of the different manners in 
which, not only brown coals and black coals, but, also, the 
different varieties of coal, comport themselves, it was necessary 
to begin with knowing the proportions of carbon, hydrogen, 
oxygen and azote, which occur m these combustibles. On the 
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tioDS in the ashes of coals are in general silica, alumina, liiiie«iid 
magnesia. The two latter commonly occur in much smaller 
quantity than the others. 

The author shews by examples, that the determinatUm of the 
contents in ashes of a coal, even in specimens selected as the 
purest in a bed of this combustible, cannot, on account of the 
infinite variety of local circumstances and of position, furnish 
data which could afford any conclusion as to the whole depooit ; 
but convinced, by more than two hundred and fifty tiiala of 
coal, that there exists an essential difference in the oontenta in 
^urths, of coals of different natural deposits, he admits that the 
quantity which represents the contents in ashes, especially if it 
be determined by the examination of several specimens oi the 
same coal, may always be con^dered as a mean term which ap- 
proaches the truth. 

Iii respect to this determination, it is of importance to se- 
parate from the coal the foreign substances which som etimes 
occur in its natural fissu]*es. These substances are in gene- 
ral iron pyrites and calcareous spar, sometimes dolomite, galena, 
blende, sulphate of barytes, carbonate of iron, selenite and 
siliceous clay. In consequence of this precaution which the au- 
thor recommends, and because also the trials of coal on a small 
scale can only be confined to the pure mass, it is evident, that 
the contents in ashes will always be much less in the small than 
they would be in the great. M. Karsten concludes from this, 
that, in order to be enabled to judge of a coal with reference to 
its employment in the arts, it is not sufficient to know the quan- 
tity as wel! as the circumstances of the coke which it furnishes, 
and its contents in ashes, but it is also necessai'y to indicate in 
detail the usual state of the fissures of the coal, and to mark if 
the surfaces of these fissures are clean, or if they are filled with 
foreign substances. 

It is in fact in this manner that the author has proceeded in 
his numerous trials. 

After these general remarks and many others, which we are 
obliged to pass over in silence, M. Karsten describes the appara- 
tus which he employed for his eleven analyses in the dry way, 
analyses which, as we have already seen, were afterwards to 
guide him in his researches. It is that which has been employed 
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by chemists for the analysis of vegetable matters. It is known 
to ccHisist of three glass tubes, connected by two tubes of caout- 
chouc, which arc placed, the one between the first and second 
tubes, the other between tl\e second and third. The first tube, 
destined to receive immediately the action of the heat, cont^ned 
a mixture of the body to be essayed with deutoxide of copper, 
prepared by means of nitrate of copper. The second tube cott. 
tained muriate of lime completely dried. The third tube, des- 
tined to receive the gases, was very narrow, and graduated by 
an accurate division into tenths of a cubic inch, Rhine measure. 
This latter tube conducted the gases into a mercurial apparatus. 
The quantity of gases developed, was reduced to the tempera- 
ture of zero, and to the barometrical pressure of S8 inches. 
Their volume was determined under these conditions. For the 
absorption of the carbonic acid gas, caustic ammonia was em- 
ployed. With regard to the residue of gases not absorbed, 
their volume was subtracted from the total mass of gas, accord- 
ing to the reductions indicated, and it was the difference that 
made known the real volume of carbonic acid gas. But the au- 
thor did not enter into the examination of the residuum. Was 
this pure azote, which did not seem probable to him, or was it 
rather a mixture of azote with atmospheric air, and carbonic 
oxide gas, or even carburetted hydrogen gas ? With regard to 
this, the author is not able to pronounce with certainty ; he 
thinks, however, that he avoided the disengagement of carbonic 
oxide gas, by not filling the first or decomposition tube in the 
usual manner. The following are the peculiar precautions 
which he took. • 

The first tube had a diameter of from 2.5 of a line, to 2.55y 
and a length of about nine inches. It was shut below, and open 
above. There was first introduced into it a certain quantity of 
oxide of copper, which occupied the bottom of the tube ; above 
this, was formed a layer of oxide of copper, mixed with the sub- 
stance to be decomposed ; then a new layer of oxide of copper, 
without admixture, and so alternately, until there were six lay- 
ers of mixture in the tube, contained between two layers of oxide 
of copper, which occupied its two extremities. 

This done, at each of the two extremities of the tube, above 
and below, there was placed a lighted lamp. The tube was thus 
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kept at an ardent heat at the two ends. From this anraogement, 
there resulted that the decomposition was produced as cxxnpiete- 
ly as possible, and that, consequently, there was no reason to 
dread the disengagement of a consid/erable quantity of carbonic 
oxide gas, along with the carbonic acid gas, as happens, when a 
single lamp only is employed, even with the asidstanee of a rs* 
verbere de tole. The length of the decomposition tube, ao far 
from being an obstacle, on the contrary, allowed a ample sup- 
port to be adapted to it, suitably disposed for keeping it. 

In each of the analyses, there was employed 0.1 gramme, of 
the substance to be decomposed, after being reduced to an im- 
palpable powder, and dried at the temperature of boiling water. 
This 0.1 gramme was pounded, and very accurately mixed with 
four grammes of deutoxide of copper, completely dried. All the 
other usual precautions were equally taken. In such an analy- 
sis, the augmentation of weight which the muriate of lime expe- 
riences, makes known the quantity of water that is formed, and 
from this the quantity of hydrogen disengaged is inferred. The 
quantity of carbonic acid which is formed, makes known the 
quantity of carbon. With regard to this, M. Earsten admits, 
with Berzelius, that water contains ll.O&per cent, of hydrogoa, 
that the cubic foot (Rhine measure) of carbonic acid gas, weighs 
0.03543668 of a gramme, and that there are 0.009797958 of a 
gramme of carbon in it ; which is much about the same thing, 
as sa}dng with M. Thenard, that carbonic acid is composed of 
27.68 of carbon, and 72,32 of oxygen by weight, or that, with 
respect to volume, there are in this acid one volume of vapour 
of carbonr, and one volume of oxygen, condensed into a single 
volume. (See Thenard's Traitd de Chimie, Paris, I8SI, tit. ]. 
p. 644. The same work says, that water is formed of 88.90 of 
oxygen, and 11.10 of hydrogen in weight, or of one volume of 
oxyen gas, and two volumes of hydrogen gas, ibid. p. 668.) 

On the other hand, by a direct experiment of carbonization, 
the contents in charcoal of the substance analyzed, are detenmn- 
ed, for a perfectly dry state of that substance. The charcoal 
thus obtained is then burnt, and the quantity of ashes or 
earthy parts calculated, that occur in the tenth part of a 
gramme of the substance analyzed. With regard to the quan- 
tity of oxygen, it is inferred by the way of difference. For 
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many atoms of oxygen and hydrogen are found for 1000 wiMii 
of carbon. Another table indicates, how many atoms of iQ^drd^ 
gen the substances analysed certain, for 1000 atoms of oxygn 

In his calculations, M. Earsten admits, ^th M. Berzdiiu^ 
that the weight of an atom of oxygen being represented by the 
number - - - - - 100 

That of an atom of carbon is proportionally ex- 
pressed by - - - - ^ 75.3S 

And that of an atom of hydrogen by - 6.817 

This being settled, in order to verify M. Karsten's calculations, 
as we have already done, it is sufficient to recollect that, in the 
under mentioned results of analysis, for example, with reference 
to the Newcastle coal, each of the quantities found, whether for 
the carbon, or for the hydrogen, or for the oxygen, abstraction 
made of the contents in earthy matters, represents the prbduct 
of a number of atoms by the weight of an atom of the same 
substance. Thus, admitting with Berzelius the above relations 
between the weight of the atoms, we easily find the relations 
that exist between the number of atoms, whether of carbon, or 
of hydrogen, or of oxygen, in any one of the combustibles as- 
sayed, and consequently the results which M. Earsten has ex- 
hibited in several tables. 

Here we shall put together into one table the results of the 
twelve analyses mentioned above, and those of the subsequent 
calculations of the author, adding, with the view of rendering 
the whole complete, some details which M. Karsten has mendv * 
pointed out ; but we shall make no change in the autbor^s num- ! 
bers, although we sometimes find, on repeating his calculationii^ 
slight differences, — ^which, however, only bear upon the last 
figures, and have in all probability resulted from the expe£lM# 
methods which he may sometimes have employed in the cakia^ 
lation of the decimals. i* -'> 
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"^ bn glancing over this table, we observe the preponderating pro- 
)9ortion of oxygen and hydrogen to the carbon, in the unaltered 
vegetable fibres ; whereas, in brown coal or lignite and black coal, 
the proportion of these two gases to the carbon diminishes ; — 
but we also see that this diminution does not take place in a re- 
lation which remains the same between the oxygen and hydro- 
gen. We come ultimately to conclude, from the facts detailed, 
that, in coals, the property of intumescing more or less depends 
«olely upon the relation of the hydrogen to the oxygen, and that 
the contents in carbon have no influence in this respects 

Thus the appearance and quantity of the charcoal, which is 
obtained ^ as the residuum of the distillation of coals in the dry 
way, will enable one to guess with sufficient certainty what must 
be the composition of these combustibles; but, on the other 
hand, expmence teaches us how much these charcoals or cokes 
furnished by distillation, vary as to quantity and appearaxice. 
Employing the same degree of heat for all, as nearly as possible, 
we obtain sometimes 50 and sometimes 90 per cent, of dharcoal. 
"Sometimes these carbonaceous residuums are in the state of the 
finest powder. Most commonly gradations without number are 
■observed in them, from the state of a conglutinated matter to 
the inflation of a vesicular matter, and almost to the appearance 
of a blackish foam. It may therefore be regarded as certain, 
that scarcely two carbonaceous residuums will be found the com- 
position of which is exactly the same, and that all, in the mu- 
tual relations [of their atoms, approach more or less to those 
which formed the object of the above mentioned analyses, while, 
■at the same time, we can never expect to find a perfect agree* 
ment of constituent parts. 

From this extreme variation in the composition of coals, it is 
«asy to see that all the charcoals or cokes do not answer equally 
for all purposes, and that some particular kinds are preferable. 
If it be asked, what charcoal or coke deserves the preference in 
general, this question cannot receive a positive answer. But 
if one wishes to know for what determinate object a particular 
charcoal or coke is better adapted than another, this may be de- 
termined by the proportion of its constituent parts. 

The richer the coal is in carbon, the more heat will it de- 
velope in burning ; for, the more carbon it contains, the more 
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oxygen does it require for its ^eoompositioii. On the other 
hand, the faculty of burning diminishes in the same relatioD, 
and coals of this description can only be burnt with the aid of a 
strong current of air. On account of this inconyeiiieiKses and 
also because a coal which is very poor in. oxygen and hydragoi 
g^ves little flame, the advantage of being able to develppe madi 
heat is, as it were, annihilated in the coals with pulverulent coke^ 
having a large quantity cf carbon;in their connpoation. For this 
reason, in all cases where calefaction is to be operated by meanaf 
of gases which bum, or^ in other words, with flame, the oook 
with pulvorulent coke, having a great proportion of carbon in 
their composition, must yield to the coals with congiutinaied 
coke, as well as :to those with intumesced coke, having a large 
proportion of carbon. 

On the other hand, those coals, with pulverulent coke, answer 
best in cases in which the combustible ia placed in immediate 
contact with the body to be heated or melted, for example, in 
the burning of lime and bricks^ in the roasting of ores, and for 
welding iron in & Jorge de marichaly mixed with coals furnish- 
ing a very intumesced or veinoular coke, and having much 
carbon in their composition : they would also do very well for 
ordinary fires. Coals, with intumesced coke, or at least those 
which swell and run in a high degree, do not answer well for 
sudi purposes, when employed by themselves, because, from their 
swelling too much in the grate, they prevent the access of the 
air, or rather render the disengagement of the decomposed air 
difficult, and tiius oppose the activity of the draught. 

In cases where it is required to produce a very intense heat, 
those coals would not answer, because they would give out a 
Ityely melting heat, which, though strong enough while it last- 
ed, would not keep up for any time. An excellent combus- 
tible for this latter object is furnished by the cool with conglu- 
tinated coke, whether it have much or litde carbon in its com- 
position ; but it answers still better for the use of a flame-fur- 
nace, if it posses into coul with intumesced coke. 

For common houii) (ires, for heating steam-engines, for the 
service of brewhouscs and distilleries, the coal with conglutinated 
coke, having a largo ))ru|H)rtiaii of carbon, is that which answers 
best, because a v^ry HlrouK uii'lting heat is not required for such 



tfie J&ffbrent kinds of Coal, 71 

purposes. It is also employed by preference in several eases, 
for soldaring iron and steel, because this combustible forms a 
natural vault, under which the proper degree of heat may be 
given to the itietal, without expoang it to the wind of the beU 
lows.' 

The coal with coiiglutinated coke, having a smaller propor- 
tion of carbon in its composition, is aloo an eitcellent combustible 
for developing a. quick, atid, at the same time, sustained, heat. 
If it be less an object to obtain a strong heat, than to profit 
completely by the flame, the coals With intumesced coke, having 
a smaller proportion of carbon, may also be very advantageously 
employed 

The coal with pulverulent coke, having a small proportion of 

ciarbon, is not adapted for developing a strong heat; It answers 

still less for this purpose, if the contents in carbon be very small. 

It is then the worst sort of coal, for the heat whidi it produces 

is neither quick nor sustained. 

{To be contimied,) 



On the substance called Fine Lin&n, in the Sacred Writings. 
By the Rev. David Scot, M. D., M. W. S., &c. Commu- 
nicated by the Author.* 

▼ T HEN I first turned my attention to the fine linen of the Sa- 
cred Writings, I imagined I should soon come to a decided opi- 
nion ; but, on inquiry, I found it involved in great obscurity, 
chiefly arising from the vague terms which the ancients had 
employed in describing it. d 

The indistinct accounts which they have left us, will be some 
excuse, it is hoped, for the imperfections of this essay, which 
was undertaken at the suggestion of a venerable member of this 
society, — Dr Baird, Principal of the University, and one of the 
ministers of the city. 

Linen, as every one knows, is a manufacture from the fibres 
of flax, and, in correct language, has the character of fine, when 
the manufacture is of a superior quality. 

Among the Israelites, garments made of linen were worn by 
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the LeriteSy in contradistiiiction to those made of fine lineOy 
worn by the priests. 

Now, if fine linen be the true translation, we are diredtly led 
to suppose^ that it was sL manufacture from the fibres of Eaxi 
but much superior to that of common linen. In Lower Sgypt) 
flax has grown as far back as history reaches ; and the art of 
making linen of the fibres of flax has been cultivated by the 
Egyptians from time immemorial. Their enrinence in this re- 
spect has long been acknowledged, though some think that it 
has been praised beyond its deserts. 

As the art of manufacturing linen, whatever may have been 
its quality, has always been a national pursuit among the Egyp- 
tians, there are many, even to this hour, whether they be grave 
divines, or learned grammarians, who contend, that fine linen is 
truly and strictly what has that name in the sacred writings. 

Convinced, however^ that fine linen was not the right render- 
ing of the original term, Calvin, Jtmius, Tremellius, and others, 
have rendered it by a term denoting silk ; but this rendering 
must be erroneous, if the product of the vermes bombycina be 
meant, of which the Chinese, from the remotest antiquity, have 
formed a delicate and valuable cloth. 

When these interpreters, however, come to explain their mean^ 
ing, we find that it is something resembling silk^ growing on 
trees, soft to the touch, and of which rich and beautiful gar- 
ments can be made, such as were worn by the Egyptian priests, 
and those of high rank or in great favour. For instance, we 
read in Genesis, that one of the Pharaohs clothed the patriarch 
Joseph in a dress of this kind. 

Now, what can this silk be but cotton, which is a downy sub- 
stance, contained in the pod of a plant, the species of which 
grow in America^ in all the isles of the Archipelago, in Pales- 
tine, in Syria, and especially about Thebes in Upper Egypt, 
through the whole district lying on the east side of the Nile, 
and west shore of the Red Sea. 

Those which produce cotton, are, the Gossipium arboreum, 
Grossipium herbaceum, and Bombax ceilwi. The Gossipium ar- 
boreum, in all probability, was the shrub from which the ootton 
of Egypt was first procured ; — about the time of the Ptolemies, 
it seems to have been gathered from the Gossipium herbaceum. 
The Bombax ceiba was rather cultivated in Palestine. Tho 
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oofctdti df the GrOBsipium arboreum was of a bright and dazzling 
whiteness. That of the Gossipium herbaceum was nothing in-^ 
ferior. What the Bombax ceiba yielded^ was yellowidi ; bat 
if the cloth was not so attractive, it must have been owing to the 
spinner or dyer. 

Salmasius^ in his Plinian Exercitations, shews that the cotton- 
plant is abundant in India; and perhaps those are mistaken 
who think it indigenous in Egypt. Certainly there was a com^ 
mercial intercourse betwilLt Egypt and India from the earliest 
times ; and whether the cotton-plant was brought originally from 
India to Egypt, or vice versa, it can grow in all warm cKmates; 

We agree with Dr Vincent * in thinking, that cotton has had 
its name from a kind of fruit growing in Crete, caUed Cotonean 
by Pliny, though, in the first instance, it may have come into 
our language through the French. 

Pliny tells us^ lib. xiii. cap. 14., that ^^ Ethiopia produces some 
remarkable trees which bear wool, the nature of which has be6n 
mentioned in the descriptidn of Arabia and India ;^ and again, 
lib. xii. cap. 10., the passage referred to by Dr Vincent, " They 
bear pods as large as the cotonean apples, which burst as soon as 
ripe, and disclose balls of wool, which are made into linen cloths 
of great value;'' and still more expressly, lib; xix. cap. ]., " the 
upper part of Egjrpt, lying towards Arabia, produces a shrub^ 
which some call Gossipium^ many Xyhn, and its wool XyVmaT' 

By this account, we see that Pliny confounds cotton with 
linen, for want, no doubt, of a proper term to express it ; and 
Ammianus Marcellinus, lib. S3., confounds it with silk, as some 
think Virgil does in these two lines of the second Georgic. 

Quid nemora ^thiopum molli canentia lana ? 
Velleraque ut foliis depectant tenuia Seres ? 

though, in general, his natural history is wonderfully correct. 

We may therefore, indeed, lay it down as an established fact, 
that the Greeks and Romans, as well as the later Jews, often 
call cotton, linen, silk, or wool, as well from imperfect know- 
ledge, as fironi ciarelefes expression ; though often they add some 
circumstance by which it can be distinguished from each of 
these substances. 

The natural colour of cotton is white, and with this whiteness 

• Perip. Nearch. Prelim. Dis(\. 
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every one is struck as soon as he beholds it On this ground, 
several learned men have thought that shesh, translated^i^ Kn^ 
in the Englidi Bible, comes from a Hebrew verb, which signi- 
fiei to be white. 

This whiteness, derived from nature, and not art, canoot be 
overlooked in any good description of this substance. Thus^ 
Revelations^ xix. and 14. <^ The armies of Heaven followed him €m 
white horses, clothed in fine linen, (the original term is byssos), 
white and clean.^ Thus in Isidore'^s Ori^nes, lib. 22. *< White 
robes of byss, made of a kind of coarser lint C* and again, lib. 27- 
^^ Byss is a material excessively white and soft, which the Greeks 
call Papas."" 

It cannot be denied, however, that, by bleaching, linen can 
be made whiter even than cotton ; and from comparing Ex* 
odus xxvii. and 42. with Exodus xxxix. and 28., we find that 
shesh may denote linen, strictly so called, from this whiteness 
artificially acquired. 

The tnith is, if we look to the Hebrew derivation, shesh is 
capable of expressing any white substance ; and accordingly it 
is sometimes used to express white marble^ which, like other kinds 
ci marble, is susceptible of a fine polish. 

The Hebrew derivation of shesh, however, does not satisfy 
every one« Dr Reinhold Forster, in a learned tract De Bj/i^so 
Antiquorumj and an anonymous writer in the Classical Journal, 
No. xiv., are of opinion, that shesh translated fine linen, was 
originally an Egyptian term, and this opinion rests on solid 
ground. 

There is the highest probability that the Hebrews borrowed 
some terms from the Egyptians, and particularly that they bor- 
rowed shesh, the name of what is rendered fine linen, as they 
certmnly got the knowledge of the thing, from the Egyptians. 

The Hebrews wqre what are called Nomades, or shepherds who 
tended their herds and flocks, wherever they could find pasture. 
In these consisted their wealth, and by these chiefly they were 
fed and clothed. They neither knew nor sought after the 
luxuries of life. 

The Egyptians, on the contrary, were a nation considerably 
civilized, living under a monarchical government, fixed as it were 
to the soil, and drawing ffom its productions whatever could 
contribute ^ ^ heir convenience or comfort, their use or plea- 
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tiure. In such a state of society, the elegant^: as well as useful, 
arts are cultivated. 

Cotton, which they either got at borne, or imported j&om »• 
broad, was not neglected, and doubtless they had a name for 
the fdant, as well as the contents of the pod, but what dither was 
can now be only matter of conjecture. The language of the Egyp- 
tians, spoken in the time of the Fatriardis, isnow lost, and we 
can only judge of it from the Coptic, the state into which 
the Egyptian passed at the period of the Ptolemies, which, 
though now a dead language, is preserved in a translation of the 
Hebrew and Greek Scripture^, and a few tracts, which are of 
no farther importance than that they are written in this language. 

If therefore, shesh^ the Hebrew term for fine linen, be bor- 
rowed from the Egyptians, the CopUc teaches us, that it diould 
be -pronounced sheshe ; Che or ^AecTie, chen or chenchen^ in that 
language signifying wood\ chens, wooden wool; and chentdOj a 
bit, part or portion of wood^ often used in the Coptic New Tes- 
tament, as the proper translation of sindon. 

Now sindon is one of two words in the Greek-New Testa- 
ment, translated linen and fine linen. If we are guided by 
the Coptic^ however, it ought to be translated a cotton doth or 
garment. It was in fact a cottcm shawl or robe, either manufac- 
tured by the Zidonians, sindon beitig the way in which the Greeks 
pronounced Zidon, the city famed for this manufacture; or 
rather according to Reland and Sir. William Jones, this shawl or 
robe was brought to Arabia, Syria, and the shores of the Mediter- 
ranean, from the banks of the Indus, this river being called 
Sind by the natives ; and in relation to which the shawl or robe 
now mentioned was called Sindon by the same people. 

In the time of Solomon, buts^ also translated fine linen in 
the Old Testament, seems to have come into use among the Jews; 
but that word is not now found in the Coptic^ though there is a 
strong presumption that it was once common. Bo or booy signify- 
ing Tffood in the saidic or dialect of Upper Egypt, is still pre- 
served ; and may not buiSy wooden wool, be as easily formed 
from bo or boo ; as chensy with the same signification, from che or 

chenf 

At any rate the Hebrews from the time of Solomon were in 
possession of this term ; and if they did not get it from the 
Egyptians, they must have gotten it from the Arabiav\s^l?^\^\«s\% 
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or Indiittis. From one or other b( these, at least, if not fromitfae 
Egyptians, the Greeks got this word, and adding their own ter- 
mination osy they were furnished with Byssos, the other term 
translated fine linen in the English New Testament ; and whidi 
has passed from Greek ipto Latin, and even the botanical lan- 
guage of the present day. 

Now, that the ideas which we have thrown out about shesh, 
chens, buts and byssos, are quite correct, will further ap» 
pear, if we consider that the learned Greeks at It&st understood 
that byssos was the woolly product of a shrub or tree, whidi 
signified wood. Accordingly, when they had occasion to speak 
of this shrub or tree, they sometimes gave it the name of xylan^ 
which every novice in Greek knows to signify wood^ and its 
product, just referred tb, eriozylinonj or wooden wociy which 
is the literal translation of byssos. 

The same phraseology is used by Pliny^ who copies servilely 
from the Greeks. On this subject he uses xyUm^ or lignum i 
lana ayUna, or lignea. 

The LaUns, too, have a term, commonly, though erroneously, 
translated fine linen, of which there are no traces in Greek; 
T\i\%'i& carbcLSus^ which, from a list of Indian plants madeJby 
Sir William Jones, we learn to be a Sanscrit term, signifying 
the cotton-tree, or cotton ; and probably was adopted by the Ro- 
mans, when, in their attempts at universal empire, they first 
tame into contact with the Asiatic nations. 

Such are the grounds on which we think the fine linen of the 
English Bible to be what is now called cotton. To those^ 
indeed, who peruse the English Bible, there is an evident^ tehu 
tion betwixt linen and fine linen, but there is no relation what- 
ever betwixt the original terms, by which these substances are 
expressed. Neither shesh nor buts, neither sindon nor bjrssos, 
necessarily imply such an idea. Fine linen is entirely to be con- 
sidered as a paraphrastic account of that material, whatever it be, 
denoted by each of these terms. 

We are not to be staggered in this persuasion, because this 
material has the epithet twined applied to it in the Old Testa- 
ment. Fine twined linen is a phrase often occurring in the Eng- 
lish Bible, but the translation is wrong. If fine linen is to be 
retained, the translation must hejine linen twined. 

Now we apprehend that twined is an epithet tpore suital^le to 
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what is now called cotton, than linen, however fine, because oS 
the shortness of the filaments of cotton, compared with those of 
linen. At any rate, all linen, whether fine or not, is twined ; 
and it seems rather mngular, why such an epithet should be ap^' 
plied to fine rather than to coarse lineo« 

The hangings of Ahasuerus^ palace Esther i. and 8. are 
said to be fastened with cords of fine linen. Perhaps cords of 
linen may be stronger than those of cotton, but the latter would 
be more flexible when the hangings were drawn, and certainly 
more agreeable to handle ; and these circumstances are pre- 
sumptions that cotton was the substance of which they were 
made. 

In the reign of James the Sixth, when the common tramda* 
tton of the Bible was printed, the term cotton was unknown^ and 
it was not introduced into the English language till about the! 
beginning of the last century, though the manufacture of cot^ 
ton, on a small scale, had been attempted during the civil wars, 
but failed from want of ca[Htal or encouragement. 

If our translators knew the thing, in all probability they 
thought they could not better express what is now called cotton, 
than by ui^ng the phrase fine linen, a phrase which all used iii 
their day, and which, as we have seen, had descended to them 
from the Greeks and Romans, as well as the later Jews. 

But though our translators had the authority and examyde 
of almost all writers before their time, and in their day, for 
translating shesh and buts, sindon and byssos, fine linen ; yet 
the phrase must be counted unfortunate, as we believe few 
persons, even of good understanding, ever dreamt, that any 
other thing is meant, than an exquisite kind of manufacture 
from the rind of the flax plant. 

From aU these details, then, it is plain, that byssos, or what- 
ever term of the same meaning is used, is not to be translated 
fine linen, which is a manufacture from flax ; nor silk, which is 
the product of a worm ; nor wool, which is the covering of a 
four-footed beast ; but cotton, the substance contained in the pod 
of the cotton plant. 

Byssus, in modern botany, denotes a downy powdery sub 
stance, connected together by fine filaments, and growing on tl 
surface of water, rotten wood, or old pillars, being a geH 
comprehending several species, order AlgcE^ awd ^Wa Crjjj 
g^amia ; but among the ancients, \t was \\\e ftXavcvQwVovx^ xsjas. 
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of the fiantf at present forming the genus Gossipium^ cnrder Pb- 
Jffcmdriaj class Monaddphia. 

The manufacture of cotton has arrived at great perfectkm m 
this country. Cloths have been made from it of the fineaH and 
most beautiful fabric, very agreeable to wear, and moet favour- 
ble to health. 

The same excellence of manufacture has been reached long 
ago by the natives of India. With instruments the moat simple 
they weave webs of astonishing slendemess and delicacy. These 
they form into robes, which have been worn from the ^mylif^ri 
times. ^^ According to Nearchus,^ says Arrian in his Indian 
Hbtory, ^^ they use a linen dress of the lint which is from treeii.^ 
Nay, their knowledge of vegetable lint or wool, is as <Jd as the 
days of Herodotus. ^^ The Indians likewise possess a kind of 
plant, which, instead of fruit, produces wool of a finer and bet- 
ter quality than that of sheep. Of this the natives make their 
doths.^ Lib. iii. cap. 106. 

Cotton cloths are more suited to warm climates than those of 
linen. After the finest manufacture of linen, the hardness of 
the fibre in some sort remains, and, on that account, linen cloths 
are very disageeable when the body is under perspiration, ji wI. 
even favour the attacks of disease; whereas those of cotton 
guard the health, and in warm climates are, with great pro- 
priety, worn next the skin. 

The Egyptians, for this or some other reason, seem to have 
wrapped cotton cloths about the bodies of the dead, after em.. 
balming. ^^ After washing the dead man,"^ says Herodotui^ 
lib. ii. c. 86., " they enclose the whole body in a wrapper of 
byssos, or cotton, with thongs of leather,^ &c. In the same 
manner, Mr Greaves, who witnessed the opening of a mumsay, 
has these words, (Misc. Works, vol. ii. p. 519.) " These pic- 
tures with the gorget, were tied on with brownish lengths of 
cotton. Under these, the whole body had a covering of fine 
linen ; I think of cotton."" 

I have been informed by some of those who were present at 
the opening of a mummy, presented to this Society by General 
Straton, that it was wrapped in folds of cotton, as they under- 
stood it ; and what struck them very much, the cloth was very 
coarse, and, in comparison of Eim)pean manufacture, by no 
means entitled to the character of fine Unen; though it is not 
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even let them be ae coarse as the most impartial observer can 
allow, it must still be granted, that we view them with great 
disadvantage, after they have been kept about a dead body, it 
may be, for 4000 years. 

The practice of wrapping the dead body in robes of cotton, 
I have no doubt, was transmitted from the Egyptians to the 
Jews, and when we read in the Gospels that the crucified body 
of Christ was wrapped in fine linen {sindon is the original word), 
Ve will not be thought too rash in asserting that this fine linen 
was cotton. 

: For farther satisfaction, however, whenever an opportunity 
offers, those, robes, in which the bodies of the dead were wrap- 
ped, ought to be carefully examined by some skilful powHi, that 
it may be ascertained whether they were cotton or linen, or cot- 
ton and linen intermixed. Julius Pollux, who lived in the se- 
cond century, was of opinion, that the fine linen of his day was 
a mixture of cotton and linen ; and Forster, in his tract i>ff B^ 
M ^nti^uorvm, is inclined to the same opinion. 

Such a mixture has often been tried ; for the ingenuity pf man 
is«ndless. Cotton warp, to speak technically, has not at all tunee 
been strong enough for supporting cotton woof, and, thereibre, 
Knen warp has been preferred. 

In many cases, however, it will not suit, as the cottcm yam 
does not last so long as the linen ; or if, in some cases, it be fbuod 
to last, its durability must depend on the excellence of the nw- 
nufacture ; and to such perfection has this now been carried by 
machinery, that cotton warps of sufficient strength can dwan 
be got for supporting cotton woofs. 

Whether the mixture of cotton and linen was f 
Hebrews by their lawgiver, may be questioned ; bul 
ly clear, that the mixture of linen and wool was 
order to prevent some idolatrous abuse, to which i 
dined, from imitating the customs of their heathen 

Cotton yarn, however, can be mixed with wooU 
that lund of it called Worsted ; but we do not i 
those specimens of it which we have examined, 
of cotton and silk is far better. The substances are roan: ■ 
kindred quality, and the cloths which result from this mixtii' 
if judiciously dyed, have a fine gloss and magnificent appearand . 
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AlnuMt every colour can be communicated to cotton cloths ; 
and thus garments are furnished unrivalled for splendour and 
el^pmce ; such b& will suit the highest rank, or please the most 
improved taste ; but we cannot now stop to inquire about blue, 
purple, and scarlet, with which fine linen, or rather cotton, has 
been dyed. 

The manufacture of cotton cloths, dyed or printed with sudi 
colours, has been pushed to an amazing extent, and muslins, dim- 
mities, chintzes, gin^ams, jacconets, calicos, &c. are the result. 
Most of these names are derived from the languages of India ; 
but to give any account of these belongs to the province of Phi- 
lology, rather tlian to that of Natural History. 



Account of the Capture of a colossal OrOMg^Outang in the 
Island of Svmatra, and Description of its Appearance. By 
Dr Clabxe Abbi. Concluded from [mge S7d. 

Deserij^oii (fihe Remains <fthe AmmaL 

XXead. — The face of this animal, with the exception of the 
beard, is nearly bare, a few straggling short downy hairs being 
alone scattered over it, and is of a dark lead colour. The eyes 
are small in relation to those of man, and are about an inch 
apart : the eyelids are well fringed with lashes. The ears are 
one inch and a half in ]|ength, and barely an inch in breadth, are 
cloaelT applied to the bead, and resemble those of man, with the 
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the angles of the mouth, in the form of mustachios, whence de- 
scending, it mixes with that of the chin, the whole having at 
present a very wavy aspect. The face of the animal is mudi 
wrinkled. 

Hands.— The palms of the hands are very long, are quite 
naked from the wrists, and are of the colour of the face. Their 
backs, to the last joint of the fingers, are covered with hair, 
which inclines a little backwards towards the wrists, and then 
turns directly upwards. All the fingers have nails, which «re 
strong, convex, and of a black colour ; the thumb reaches to the 
first joint of the fore-finger. 

Feet. — The feet are covered on the back with long brown 
hair to the last joint of the toes : the great toe is set on nearly 
at right angles to the foot, and is relatively very short The 
original colour of the palms of the hands and the soles of the 
feet is somewhat uncertain, in consequence of the efiect of the 
spirit in which they have been preserved. 

Skin. — The skin itself is of a dark leaden colour. The hair 
is of a brownish red, but when observed at some distance, hag 
a dull, and in some places an almost black appearance ; but in 
a strong light it is of a light red. It it.in all parts very long|; 
on the fore-arm it is directed upwards ; on the upper arm ita 
general direction is downwards, but from its length it hangs 
shaggy below the arm ; from the shoulders it hangs in laigft 
and long massy tufts, which, in continuation with the long hikt 
on the back, seem to form one long mass to the very centre of 
the body. About the flanks the hair is equally long, and in 
the living animal must have descended below the thighs and ' ' 
nates. On the limits, however, of the lateral termination of thd 
skin which must have covered the chest and belly, it is scanM^-'iv 
and gives the impression that these parts must have been 
paratively bare. Round the upper part of the back it is 4 
much thinner than elsewhere, and small tufts at the juActkni' 
the skin with the neck are curled abruptly upwards, coi 
ing with the direction of the hair at the back of the head. 

In the dimensions which I am about to give of the 
have stated that it measiu'es from one extremity of the arm to 
another five feet eight inches; to this is to be added fifteen 
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inches on each ude for the bands and wrists, which will render 
the whole span of the animal equal to eight feet two incfaes. 

The following are the meaeurements which I have made of 
the different parts : 



LMgth ofnlddb 
of An' 



Face. /(. in. 

I/ength of the forehead from 
the commencement of the 
h>iT to a point between the 
ejes, . . . . 41 

From between theeyea to the 
end of the nose, . . U 

From the end of the nose to 

the mouth, ... 3 

From the mouth to the set- 
ting on of the neck, . 4| 

Circumference of the mout, 6 

Skih. 

Greatest breadth about the 

centre of the Ekln, 3 2 

Greatest length down the 

centre of the back, 3 2 

Iicngth from the estremity of 
one arm, where it is sepa- 
rated from the wrist ta the 
other, .... 6 8 

Breadth of the aUn bam the 
■Uuatian of the a« coocy- 
gls to the Kttii^ on of the 
thigh, . . 14 

Across the middle' of the 

tUgb, .... 1 

GrcatcM imgOi «f tlw hilr 



Length of little finger, 

of ring finger 

■ I. .1 uf thumb, . . 

fioot SMontrrawnf (t^AonA 
Length of ring finger, 

of middle finger, 

of little finger, 

of fore finger, 

of thumb, 

Fnml nuamraamt of faU 
Length from the end of the 
heel to the end of the mid- 

dletoe, . ■ . . 1 

of sole of the fbot, 

of middle toe, . 

of ring toe, . 

ofUttletoe, . . 

— of fore toe, . . 

of great toe, .■ . 

Circumflsrence over the 

knuckles of the toes, . 



St. in. 
4i 



Length of middle toe, 
I I of middle toe, 
I— of ring toe, . 

_ ofUttletoe, . 



^S Oie bxixt jaw. 
irence of the jaw 
ud Oie chin, llf 

^^ujgth of the ramus from 
tlie head of the jaw to its 

Brenilth of the ramus or os- 
iiding portion of the jaw 

level with Ute teeth, 2] 
of the Jtv at the sym- 
j smentl, . . . o a^ 
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She ShtOge er^ndee htU^u/s ^ee^ Jrern a&^ve. eollM^n£. 
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trade of smith ia the principal and most frequent bsde oS thit 
pOH- wsoderiDg tribe, and they pracUae it in Tarious pwta of 
Europe*. The Indian orig^ of the gipsies is indicated hy tfaor 
langua^. For Grellman and Mr Moreden have sbewn, that 
the langu^e of the ^poes, in its words and inflectiona, le- 
aemhles the Hindostanee, of which it may be contddered to be a 
dialect, and the afiinity of the two languages has been confirm- 
ed by other philolopsts-f-; Grellman infers, that the ^pnei 
came from Hindoetan ; he conjectures, fiom th^ mannera aod 
occupadons, that they were of the lowest cast of Hindoos, and 
supposes that they lefl their country whra Timour invaded In- 
dia in 14i09 ; they are first mentioned as making their aj^wir- 
ance in Moldavia, Wallachia, Hungary and Germany, in 1417> 



. Explanation of Plate II. 

The uppermost figure is a projection on b horizontal plana, vl 
shews the bellows composed of two leather bags, with tliiir 
wooden lips. The loop on the inner lip of each pur is for re- 
ceiving (he hand. 

The lower figure is a pnjection on s vertical plane, in iriudi only 
one of the leather bags is seen ; the other being concealad be- 
hind it. 

vsnot. BohemienB in France, because it is nld the first account of theat la 
that country came from Bohemia. Hejden, i- e- Heathens, in Holland- TjT- 
t«n, in Denmark. Sisech, Hindoo, i e. Black Hindoos, by tha Pet^Bl. 
Amongst tlie names they gave their own tribe is Suite, iriiich it nippond t* 
lie from the ilrer Sind or Indua_G««JInan'> mtmiaHoiu AMtmif* ilMft 

■ In Transylvania the gipsies cexry on another 1 
art of washing gold irom the sand. Von Bom bi 
gegenttande : Friedwaldslcy, Minerali^la TransUvan 

f A DiBsertation on the (Mp^es, by B. M. O. Ore 
tingen, translated &om the Oermao by Mathew Ha 

Obeervatlons on the Language of tlie Giprieo, by 
lections nn the Gipsy Language, by Jacob Bi7BUt, 
aie in the Ardiaeologia, voL vlL 1786. 

Pallas, In the Neue nordiache Beytrlge, Tli. 8. - 
gnage resembles the dialect of the Indian tisders ba sair fte 

■ Indians were from Multan, a country situated on Um U 

Adelung'i Hitbildates. 
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In both ^;urea the dobIm uid tfr«re are seen. The cavity at the 

end of the twera ia for the burning charcog], 
A is a peg driven into the ground between the two nozleqi The 
nozlet are bound together by ei thong, nod the upper part of 
the peg, which is booked> holds down this thong, so that the 
nozles are kept firmly in their place. The top of the peg b 
seen between the two nozles in the upper figure. 
B is a tnud-wall, which gerrea to screen the bellows from the heat 
at the fire. 



Memoir regarding Symington and BeWa pretensions to he con- 
sidered the origintd Inventors of Steam Navigation ; being 
an Appendix to a Narrative on the Introduction and Practice 
of Steam Navigation, »S-c. published in the PhUosophicai 
Journal /irr July 19S5. By P. Miller; Esq. 

XXavikg, in justice to the memory of my father, the late Mr 
Miller of Dalswintop, given a short account of hb clum to the 
adaptation of steam to navigation, which appeared in the Edin- 
bur^ Philosophical Journal in July ISZS, I now find myself, 
in consequence of the continued and unwarrantable pretensions 
of others, reluctantly compelled to obtrude again on the public 
attention, in order to set these pretensions at rest. 

In iny former statement I have proved, that, on the recommen- 
dation of Mr Taylor, the tutor in my father's family, from whose 
advice alone my father at any time rec^ved the smallest as«st- 
tance oo this impoctant subject, he sent for William Symington, 
then employed at Wanlockhead mines, in spring 17S8, to su- 
perintend the construction of a small steam-engine to be used in 
the elcpetiibenUhe was then carrying on at Dolswinton, for pro- 
n October following, the engine 
], and put on board a plea-fure- 
On, and completely answered tlie 
many other persons who had op- 
imcnts. 
^ diat, in 1789, my father resolved 
and, in June thai year, sent Sy- 
er to the Manager of the Carron 
1 am-enginf «iouatrucled foe a dwv- 
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ble vessel, which had been built for him at Leith some yean be- 
fore, for the purpose of ascertaining the power of wheels in pro- 
pelling ships against wind and tide. 

This engine having been accordingly placed on board the 
vessel at Carron in December of that year, an experiment of its 
effect was made on the Forth and Clyde Canal. Like that at 
Dalswinton, it completely satisfied my father of the practicaUlity 
of his scheme, but the vessel having been too slight for the 
weight of the engine to attempt a voyage at sea, the apparatus 
was unshipped and laid up in the store-house of the Carron 
Company. 

Here, as noticed in my former statement, my father^s experi- 
ments stopt. Symington, who had been employed under him, 
being thereafter engaged for a considerable period in the con- 
struction of machinery at Wanlockhead Mines, was again, after 
the lapse of 12 years, employed by the late Lord Dundas, the 
chairman of the Forth and Clyde Canal Company, to superintend 
a series of experiments his Lordship was then setting on foot, for 
dragging vessels along the canal, on my father^s plan, by steam- 
boats in place of horses. In 1 SOS, he seems to have completed 
a steam-boat or tug, called the ^' Charlotte Dundas,^ whic^ 
took in tow two vessels of 70 tons burden each, and dragged 
them along the summit reach of the canal for 19^ miles in m 
hours against a strong wind a-head. In 1801, Symington, whom 
my father always considered in the same light as he did every 
other labourer or tradesman he employed about his different ves* 
sels, took out letters-patent for the invention, — a proceeding of 
which my father was not aware till a considerable tme after* 
wards, and whidi excited his w^irmest indignation. 

Such being Symington^s pretensions, he comes forward in 
the year 1824, long after steam- vessels had been erected bj 
others, and successfully used upon the river Clyde, and daimp 
from the Glasgow Steam- Boat Owners, a remuneration for the 
invasion of his patent-right. ^' Being unable,^^ as he says in hif 
memorial, ** to extort any thing from them by the effects of law^? 
he resolved ^' to put his great confidence for relief in the muni- 
ficence of his country, the liberality of the proprietors of steam* ' 
vessels, and the feelings of others well affepted to navigation by 
ihe power of steam/^ 



Mr Miller on ihe Original Inventor) of Steam SamgaAak. 89 
After this decUratioD, is it posnble for Symingtoi) to pre- 
tend to any privilege or light i^ invenQon from his letters-pa- 
tent P They were surreptitiouBly obttuned many years after my 
father had made the discovery known to all the world, thereby 
rending his letters-patent of no avail. 

The other person whose pretennons I find it incumbent on 
me to refute, is Henry Bell at Helensburgh. 

In a late petition to Parliament, praying for some provision 
in his old age, that person sets forth, *' That, in the year 1789, 
when only S3 years of age, he commenced experiments with the 
view of {Kupelling vessels by the power of steam; that he pur- 
sued these experiments for 10 years, oM v>aa ihefirH person in 
thia country, who brought into practice the power of steam iit 
propelling vesteU againat toind and tide. He calls this inven- 
tion his own, and complains that others with^ larger capital had 
adopted the invention, and were bringing ruin on his head.* * 

It may be true that Bell was the first person in this country 
who attempted to turn steam navigation to a profitable use, by 
building the " Cornet^ steam-vessel, and brining her to ply upon 
the river Cljrde in the year 1811, for the conveyance of goods 
and passengers. But while I admit this, and in so far as it can 
be considered a merit, I have no wish to injure him; common 
justice, however, to the memory of my late father seems to re^ 
quire that I should state the facts as they really are. 

I have already nodced that my father was the first pCTson 
who introduced the practical use of steam navigation, and that 
Symington-f- was the mechanic employed by him in constructing 

* 1788 WW the v«7 jmi In wUeh the iuccgh of mj father's experi. 

menta were veiy genenlfy npnted I7 the public presa, and from which tbc 

janBg, hot urV«aTiv«, genluraCHavvB^ derived no doubt much assist. 

'<^Udl WIS likewise much and ra. 

f &ther'i steam-vesael at Carron, 

.. rtcam-navigation l>cing hiainven- 

I dng vieldai to Mr Tayli.r's recom. 

ng eni])li>j'cd Messrs IVaft and Bol- 

t<»teH hnselfof Messrs Tajlur'a very eom- 

pMHk kan*IMt> qiplied then to tbc wheels of his 

VMMh. 

AAv tka violent ■ tnua Sy 1 11 inotqn'i conduct at Car- 

na, ha niid not tu , Mr Ta.vl.,,- irtV^j , W V^-* . 
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and putdog on board his double boat the first steam-engkie cm 
used for propell'.ng a vessel : that this took place in the year 1788. 
At that time Henry Bell, who was originally bred a stcme-masoD, 
was working with Mr James Inglis, engineer, at Bellshill^ and alt 
terwards a^ an engineer superintending some pablic woAb ih 
Glasgow; and having been applied to by Mr Fulton from 
America, for drawings of some of the machinery used in thu 
country, <^ that gentleman,^ as Mr Bell says in a letter ngned 
by himself, and published in the Caledonian Mercury <id S8di 
October 1816, '' begged me (Bell) to call on Mr Milkr d 
Dalswinton and see how he had succeeded in his Bteam4xMt 
plan, and if it answered the end I was to send him a fiill draw- 
ing and description of it, along with my other machinery. This 
led me to have a conversation with the late Mr Miller, and he 
gave me every information I could wish for at the time,*" Sec; 
and he adds, ^' Two years thereafter (i. e. in 1801), I had a let. 
ter from Mr Fulton, letting me know that he had constructed a 
steam-boat from the different drawings of machinery I had sent 
him, which was likely to answer the end, but required some im- 
provements on it.^ 

In^824, Bell gave a further account of his connection with Mr 
Fultcm, in a letter addressed by him to John Macneill, Esq. of 
Glasgow, of which the following is a literal copy. It will not be 
overlooked, that, in this account of his scientific correspondence 
with the American engineer, he makes no allusion to his inter- 
course with my father. 

*•*' Hr JoHK McNeill Helensburgh Itt Monk 1814 

^^ Sib — I this morning was fevered with your letter and in miur to 
your Inqueres anent the leat Mr Robert Fulton the Amerecan ing wmfc.^ 
ather waa from Aieshair but what plass or fiunlay I canut tell but Ut' 




as much as any thing else, contributed to check the progress of 

tion in this country, from its introduction in 1788-^ till 1811, bj 

my father's ardour at the time he had resolved to build aootiierN 

ciently strong to undertake a sea voyage, and to support the wv^lghfr'H 

engine in which he proposed to have embarked at Leith Ibf 

thus at once to have made it manifest that steam was as 

ing as inland navigation. Such, however, was his bad fortuiMfi' 

Taylor and he lived long to repent afterwards, the one for 

the other fixr having attended to, the recommendation ; but my ft(i 

felt strongly disposed to encourage and support genius, when ho lu 

struggling with poverty ; and not unfrequently had he to regrc; ■ A,,, 
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ma born In AmanM He ma lUffiTeDt tlmaa in Uiii eostny ■ud atqwd 
with me for tome time but he publithed a tritiez on C^nal Dedinlng Rail, 
roada acctuanb I have not bis boock but yoa will finde it in Mr Tajlor 
Staahner London it ii aii' He publiahed It in this contiBj in 1804 I think 
Sit in the letter end of the jeai 1 803 he on his wsj to Fnuu called on me 
and tn Ua return in 1804 He waa faruugfat up in the line 04 a painter and 
was the "best hande Keatcher and lickwajs a good mineter jointei He imi 
not brought up as a ingenair,but he wan emplojed to come to this contraj to 
take dmjinga of oui cattin and other meahineraj tliat leaid hint In to become 
en siyel Ingenar and waa quick In hia uptake of mj tldng When I wrate to 
tlie AmOFecan goveiment tlte gnte ^rauilit; tlut ataam navigation wM be 
to tliem aa their rivera they apointed Mr £ Fulton to conpond with me 
ao in that waj the Amerecana gatt their first inai^t ftrom jour bumbel ler- 
Tent HENERY BELL" 

BoaU on Mr Fulton's constriictioa were very soon aAerwards 
brought into general use in the United States of America > but 
it was not till twelve years after my father had employed steam 
in propelling the two boats erected by hioi, and after he bad 
given public intimatim of the inventioa to every court in Eu- 
rope, that any of Mr Fulton's steam-veesels appeared ; and not 
till the year 1811, being tea years after the introduction of 
them into the United States, that Bell built his vessel called the 
" Comet'' to ply upon the Kiver Clyde, and which was soon 
afterwards followed by many others. 

What 1 have now stated ha^ been exU-acted from, and is sup- 
ported by, the writings and memorials of Messrs Symington 
and Bell, and seems to me quite sufficient to shew that the merit 
of the introduction of steam-navigation rests with my late father 
entirely ; and that the only merit of these two persons con^sts in 
folknrii^ out the pUn he had adopted, and long before promul- 
gated, of i^fp^tng frfieelfl or paddles turned by steam in pro- 
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tion of the Arctic Sea and Ice, in which, corroborative of state* 
ments resulting from personal investigation, I adduced the au- 
thority of several voyagers, who have written on the same sub- 
ject ; and it will be seen, that to the valuable treatise on the 
Arctic Re^pns, written by Mr Scoresby, I gave my tribute of 
obligation. 

In the course of my essay, having occasion to make a few re- 
marks on the peculiarities of the Arctic climate, I notice the in- 
fluence which localities ibay have in ^ving rise to erroneous im- 
pressions ; and the mildness of some of the sheltered bays in 
Spitzbergen, is particularized as tending to mislead the judg- 
ment, in estimating the condition of that inhospitable country ; 
and as there appears to be a want of accuracy in Mr Sooresby^s 
remarks on this subject, I have presumed to say so, and have 
attributed such deviation to the misleading influence of local pe- 
culiarities in the following terms : — ** The impression formed 
by such mildness, may have divested the ingenious Mr Scoresby 
of his accustpmed acuteness, whilst treating of the climate cf 
Spitzbergen in his ' Account of the Arctic Regions i* for, biassed 
by the indications of the thermometer, he reasons himself into 
the supposition, that the climate, during summer, is more tern* 
perate than in Scotland, and ^ves to the circle of perpetual 
congelation an altitude of 7791 feet, — a statement contradicted 
by facts.^ By this, I have unfortunately incurred that gentle- 
man^s displeasure. The following statement will enable the 
reader to judge for himself: — 

The passage in Mr Scoresbj*s Treatise on the Arctic Regions, which indu^ 

ced me to make the assertion which has offended him, is the foUowing, vol. U 

page 123 :— '^ It may appear a little remarkable, that an effect of cold, amount* 

ing to perpetual frost, that is observed in elevated situations, in temperate, i ff<i 

even in hot climates, does not occur on the tops of considerable mountaina in 

Spitzbergen ; and it is really extraordinary, that inferior mountains, such ri 

Ben Nevis in Scotland, the elevation of which is only about 4380 feet, shnnM 

sometimes exhibit a crest of snow throughout the year, while in Spitzbeigen, 

where the mean annual temperature is about 30° lower than in Scotland, M»d 

the mountains little inferior in elevation, the snow should sometimea be 

wholly dissolved at the most considerable heights.** And, biassed by the ItwH- 

cations of the thermometer, which, as observed by Captain Phipps, stood l9 

Spitzbergen so high as 58t° ; and allowing the usual complement of 90 jraids 

of altitude for every degree of decrease, he says,..-.'^ It wiU require an eleva. 

4 
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tcehergHy which lie a little to the north of the channel which aepmtet Fri^ 
Foreland from the main, in the 79th degree of north latitude^ There, e »e ep Ui ^ 
where the anow had been wreathed, the beadi was entirely barew - Mj cUrf 
oommiaaion being to collect Bpecimena of the various animals which ■ mi^ 
come in my way ; and meeting with few on the shore, but such aa had ban 
our constant attendants at sea ; ^I was induced, notwithstairding the dame 
mist which enveloped the interior, to fi>llow the course of a valley lfl«<Hwg is- 
land, and had not gone a great way ere the snow became generaL And 
the mist lightened for a moment, it disclosed one vast solitary wild of ; 
ous whiteness, and, as it bore not the snudlest traces of any living tilings I 
retraced my steps. Such appearances were certainly indicative uf a low l» 
land temperature, since the snow, even on the lower grounds, remained mi- 
dissolved. 

I next directed my steps towards one of the chief icebergs, and prompted by 
curiosity, having ordered the boat to meet me at the other side, I resolved to 
traverse this stupendous mass on foot. During this very hazazdoua ezenr^ 
rion, I had an opportunity of witnessing such phenomena as went to pravc^ 
not only the lowness of the inland temperature, and the little eleTstum <C 
the circle of freesing in Spitzbergen, but also the occuxrence of a wanner air 
over the beach and the neighbouring ocean. 

The seaward extremity of the iceberg terminated in a perpendicular pie* 
dpioe, estimated at 200 feet higli, which rested on the strand, and waa waak 
ed by the breakers. From thence it extended inland along the vallej, wUdb, 
to a certain altitude, it completely filled. The sur&ce rose with a gentle 
slope of from 10** to 20*. On the seaward extremity, a thawing temperatun^ 
exerting its influence, had not only dissolved all the snow, but alao a portta 
of the ice, and thus rendered the slope more abrupt. The interior extremity, 
along with the adjoining mountains, was buried under a common oovgriiy if 
never melting snow. The mass was cleft throughout, with many a yawning 
gulph, through which the tinkling of the subgladal rill, the produce of ttm 
melting snow and ice was heard fiur beneath, pursuing its course to the 
These rills, indicating the action of a thawing temperature, occurred 
the lower extremity of the berg ; it being probable that the upland country la 
subjected to perpetual frost. 

The recdlection of these fiicts is impressed on my mind by an event never to 
be forgotten. The rents, with which the icebei^ was every where traveraed, de- 
scend, perhaps, to its very bottom. Their width, which sometimea exceeded a 
£ithom or two, was greatest towards the lower extremity ; and being te. 
passible, I was forced to take a circuitous route along the h^her regiene ef 
the iceberg, where the rents could be leaped across, although 
not without danger. I had not ascended £ur, ere patches of snow 
mon, but so long as it was partial, the position of the rent beneath 
rally well defined, there being a mariced difierence of hue between 
which filled them, and the layer which was spread over the deeper 
firm ice. These crevices were not only widest towards the seaward ead 
mity of the mass, but they enlarged all along its centre, so that heSare I had 
reached midway across, I was obliged to deviate still farther, and found no 

3 
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passage till I had ascended to the vicinity of the snow line : there it became 
necessary to proceed with the greatest possible caution, for the snow having 
become deeper and more general, hid under the almost uniform sur&oe the 
site of danger. Where the snow completely filled the rents, as was very often 
the case, the danger was diminished ; and though sometimes plunged to the 
haunches, yet I easily extricated myself^ but it sometimes happened, that 
only a thin covering was drifted across the mouth, incapable of sustaining any 
weight ; one of these had well nigh proved &tal to me, for whilst, with cau- 
tious steps, I moved forward, on a sudden my support gave way, my extend* 
ed arms, and the resistance afforded by my gun, suspended me for some 8&* 
conds between the opposing brinks, over a fearM chasm* After a few dan- 
gerous struggles, I was enabled to extricate myself. It is impossible to de- 
pict the feelings of this awfiil moment, which were in nowise lessened, whei^ 
having gained the firm brink, I viewed the dark abyss which had, but a mo- 
ment before, threatened me with destruction. My fears magnified my dan- 
gers tenfold ; and, for a while, deprived me of the resolution to move, tUl 
somewhat recovered from my panic. I hesitated whether I should proceed or le- 
tum. At length, considering that half the mass and many dangers were behind 
me, and the boat waiting on the beach before me, to which there was no other 
passage but across the iceberg, I moved on, and almost crept out the rest of 
my way, and happily reached the beach in safety, where the boat had been 
waiting for a length of time fox my arrivaL 

These particidars I have been induced to detail, with a view to corroborate 
what I have stated regarding the position of the snow. It will appear, that 
a thawing process was in operation chiefly in the vicinity of the sea t That, 
there, the snow was dissolved, and the ice in a melting state, furnishing wa- 
ter to the streamlets flowing underneath : That, as I ascended inland, the 
snow was first met with in patches, and at length became the uniform cover- 
ing of all the upland country. Mr Scoresby says, voL L p. 103., '' The up- 
per sur&ces of icebergs are generally concave, the higher parts are always 
covered with snow, but the lower parts (meaning the seaward extremity) in the 
latter end of every summer present li bare surfiice of ice." Now, if such was 
the aspect which this country presented during the warmest month of a milder 
season than is common in Greenland, when more ice had disappeared from 
the Arctic Sea than the oldest fisherman remembered, how is Mr Scoresby's 
statement to be reconciled with it P 

But the actual condition of Spitcbeigen not only contradicts Mr Scoresby*s 
statement, by demonstrating unequiTocallj, the permanency of the snow, and 
consequent lowneas of temperature i it abopointi out the insufficiency of the 
means, the coiyoint opentloii of iHuahi ha tldnka, produces this fiincied 
warmth. A itoteinent vSibemf/^pm^ Arctic Hegions, voL i. p. 125., in the 
IbUowing tenm i. ^l^Mm/k^ in the munlhs of June, July and August, 
Is much clflUir afcillllilANpyilpAl H is near the neighbouring ice, where 
most of m/ olMKivllt^tt^fiiBll ^ere mado ; and, as such, the tem- 

pentuie of thiMMi le wamiu- than at sea, and so much 

bi^ier, indeed, u ift _ I the dissolution of the snow, even 

on the topa of the moumteu o doubl t lie fact ; for, besides tlie 

increase of temperature pit prcvi-.K .i -.learn ess of the atmos- 
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phere, we may bring into the account the circumstance, that, from tlie iCee^ 
ness of the hiUs, the sun is always actually vertical, to one suz&ce or stto* 
of the mountainous coast, throughout its daily course." But it must be Cfi 
dent, that, if such were actually the case, if serenity prevailed over the W 
where the temperature was higher than at sea, it would follow, tliat* as tte 
interior exposed the broader surface for the sunbeams to impinge on, aids 
it is removed from the colder atmosphere of the ocean, the heat there wodi 
more readily accumulate, and, instead of valleys filled up, and mountaiiis boziei 
under perpetual snow, we would see the whole which had accumulated di- 
ring the storms of the long dark winter night, speedily dissolved, and tin 
give rise to torrents and rivers. But, so &r as we could discover, the U 
was riverless, and eternal frost prevailed. During a very great part of the yen^ 
the atmosphere is intensely cold, the temperature of the winter months i»m 
conmionly 60° or 70° below the freezing point * ; during summer it is oh 
on the sea-beach that it ranges a little above 40° : even this is of raze cecv- 
rence ; for the air is for the most part obscured with impenetrable fugs, (fir 
the production of which sharp peaks are peculiarly adapted), ao that tk 
warmth of the sun's rays is absorbed long ere it has penetrated the gloon; 
and even during the short intervals of serenity, but a small proportion of hat 
can reach the sur&ce of the earth, on account of the great body of air the ck 
lique sunbeam has to traverse, and the additional resistance opposed to ill 
progress, by the density of the cold atmosphere, which not only intoMili 
part of its caloric, but counteracts the influence of the small portion wUek 
reaches the surface, by the frigorific emanations sent from the superjaoot 
regions of frigidity. Captain Wcddell, in his interesting narrative of a vsr* 
age to the Antarctic Ocean, so hx from considering the temperature of the 
islands there elevated, attributes the o^^ld of the neighbouring sea to the ib> 
gid influence of the soil ; and were Spitzbergen not too insignificant to nob 
duce such consequences in the north, I doubt not but the same conjectnit 
might be applicable.^ It is an island of no great magnitude, and is nioith 
bristled into lofry peaked mountains ; the soil is refrigerated hj the terriUe 
severity of an almost perpetual winter, and excepting adjoining the ses, is it 
all seasons covered with snow ; consequently the sunbeam has very little A 
feet on it. The influence of these peculiarities is not diminished by the eos- 
dition of the a^oining sea, which is either covered with ice loaded with wotm 
or open ; in which state it constantly absorbs the little heat left in the impO' 
verished sun-beams, without having its temperature elevated, this being me- 
vented not only by the permanency of the currents, but by the sluggishnai 
of the sea-water at a low temperature. Its freezing point is about 4' lower 
than that of fresh water, and its mobility, in that condition, being much hn- 
paired, the revolution produced among its particles goes on but slowly asd 
consequently much time may be spent ere the temperature of the upper 
strata of the sea can be elevated, even to the freezing point of fresh water; 
nor can they attain even that by 2% if the surfece is strewed with ice. Un- 
der these circumstances much caloric may be abstracted from the warmer afa* 
as it flows on to the land, and there its temperature will soon be reduced to 



* How has this been ascertained ?— Edit. 
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The moist air retains its humidity as it passes over this wanner lea, hut ai 
soon as it reaches the icefield, its caloric is abstracted, and ita vapour diadnr- 
ged in the form of mist or snow ; or, if wafted to the land, it disaolvei the 
snow on the shore : but ere it reaches^the interior, it is refrigerated bj the gefid 
surface over which it has passed ; profludng, as in the former case, mudi hov- 
f¥ost and snow, by which the air is almost constantly obscured ; hence it ii 
evident the sun*8 heat can produce but little influence on the hoU. 

On account of such a state, I could obtain but a very partial glance of the 
interior; yet shortly after i obtuned a very satisfiictory view firom the flni- 
mit of a hill of considerable elevation. During this excursion, I had the pk^ 
sure to be accompanied by Mr Scoresby himsel£ We landed some leagues flff- 
ther south than the scene of my investigation on the preceding- viflit, and 
whilst the crew were flensing a whale found on the b«u^, we directed our 
steps towards the most accessible mountain in the neighbourhood, fipom the 
summit of which we enjoyed a si^t of one of the ¥rilde8t scenes the <«^ 
nation can fkncy. The sea breeze, which had formerly filled the^atnioq[ihen» wi& 
mist, had now died away, and all was cloudless and calm. The sea wm 
destitute of ice, as far as the eye could reach ; and, though the flats on the 
shore and even the higher lands on the beach had lost their covering ctaasm^ 
still the interior was every where clothed with it. Such are incontrDftti* 
tible ftcts, and clearly indicate, I think, that the warmth of the cMnnitt^ 
as well as the means by which that warmth is produced, are not in concQcdaMe 
with Mr Scoresby's statement, since the summer heat seems InsufBcieat ftr 
the solution of the snow, even in the valleys. That sudi is the case seenw to 
be implied even in our author*s own words. Arctic'Regions, voL L page M) 
he says, *^ The valleys of Spitzbeigen opening towards the coast, and ten^ 
natlng in the back ground with a transverse chain of mountains, are chleAf 
filled with everlasting ice. The inland vaUegs at ail seasons pr&tmU a msmt^ 
and continued bed of snow \ in some places divided by considerable riTulets, baft 
in others exhibiting a pure unbroken surface for many leagues in a s f te n i.** Nos^ 
if such a statement is correct, and doubtless it is, it is surely at variance with 
the notion that there the circle of perpetual frost is 7791 feet high, or thift 
the air Is so temperate, that all the snow is dissolved, even on the «qM ^ 
the mountains. Indeed, if such were the case, Mr Scoresby's theory of the 
formation of icebergs would be reduced to a mere chimera. Thus, toL i 
IK 107, he says, '^ The time of the foundation, or first stratum of icebergs, beiflg 
firozen, is probably nearly coeval with the land on which they are lodged ; 
their subsequent increase seems to have been produced by the congelation of 
the sleet of summer or autumn, and of the bed of snow annually accumulated 
in winter, which^ being partly dissolved by the summer sttn, beeomea imniniirifcihdf, 
and on the decline of the summer heat, frozen into a new stratum €ff tranqia- 
rent ice. Snow, sulyfccted by a gentle heat to a thawing process, is first con- 
verted into large grains of ice, and these are united, and afterwards consoli- 
dated, under particular circumstances, by the water which filters through 
among them. If^ when this imperfectly congealed mass has got cooled down 
below the freezing temperature, by an interval of cold weather, the sun hrask 
out and operate on the upper surface, so as to dissolve it ; the water wliich 
results, runs into the porous mass, progressively fills the cavities, and being 
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indicated a temperature of 37** ; on the plain it was 44° ; the difierenoe then 

was 7% which, even allowing that there was a decrease of only one degree ftr 

every 90 yards of ascent, reduces the altitudes from 3000 feet to 1890 fteL 

Nor can this observation of ]Sf r Scoresby's prove any thing eLse than that tbe 

circle of perpetual frost is no/ so high as 77^1 feet ; for there is a strong pn* 

sumption that it was about its greatest altitude during our yint ; finr, not 

only was the season much more temperate than is common in Oreeulond, bat 

the observation was made during the warmest portion of that season, and jet 

the temperature of the plain was 44° ; the difference between that and fireo- 

ing is 12° ; and though we allow the full complement to eveiy degree of di& 

ference, perpetual freezing should be encountered not higher than 3240 fteL 

No doubt the observation was made at midnight, but the temperature tt 

midnight and mid-day is nearly the same ; and if the warmth near the dian 

is a good deal dependent on the breeze, the hour of observation is of less impoit 

ance ; and farther, the hill was situated near the sea, where the tempentoR 

is evidently higher than inland. The thermometer also was placed omoif 

stones on the brow of the hill ; these stones were small fragments of hs» 

stone, lying on a slope perpendicular to the sun*s rays, and which, when the^ 

imbibe heat, can retain it long. Hence, the thermometer was probably hlgkr 

than the temperature at such an elevation should have been. I may also notiof^ 

the top and shoulders of this hill were deeply clad with snow, the lower minra 

of which was in a state of rapid solution ; but, on the hill top it was fioaen m 

hard as to resist impression though leaped upon, which indicated, that, thcH^ 

a thawing temperature had been there, it was not permanent ; and if so on • 

hill so low, and so exposed to the sea breeze, we may conceive the condltlDB 

of the mountainous regions in the interior, particularly as the tempentme 

evidently sinks as we recede from the shore. 

Indeed, the solitary evidence of the thermometer can afford no satis&ctay 

indication of the amount of altitude, as the lower regions of our atmosphcR 

are very much under the influence of localities, which, particularly in itMnilf 

situations, is much circumscribed. Accordingly, though the thermometff 

usually accompanies the scientific traveller, its movements are seldom ad< 

duced in testimony of elevation. And we cannot help being a little sstfr* 

nished at Mr Scoresby^s feith in it, and the conclusions at which, biassed lij 

its indications, he has arrived, when we reflect on the peculiarities oft 

Greenland atmosphere ; and more especially, since these conclusions ore moit 

positively contradicted by every other phenomenon presented to the ■^■'tf ft in 

the dreary scenery of Spitzbergen. Indeed, his calculations are more at yn> 

riance with the enlightened views of modem science than the nnptiilosftplriffll 

notions of our forefethers, who fended, that, as the ground became heated hj 

the sun's rays, it imparted caloric to the stratum of air in contact, which, in iti 

turn, warmed the air above, and the temperature of each superjacent stratim 

thus depended on the proximity to the source of warmth ; but, since it Is now 

established, that the decrement of caloric depends on the increase of capocitj 

which air acquires by the diminution of density, it is evident, that, until be* 

yond the reach of the influence of the peculiarities of local situation, the eri- 

dence of the thermometer is inadmissible, and even then its movements ait 

3 
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Travellers in climbing mountains, generally observe a slower diminutiaB •( 
temperature towards the base, on account of the accumulating warmtii of the 
plain. Saussurc noticed but little difTcrence between the tempermture of 
Geneva and the elevated valley of ChamounL On ascending Mount iEtaii 
the traveller finds the thermometer standing as high at Nicolosi aa at Gatudi, 
though the difference of altitude is 3000 feet. Winds modify the tempen- 
ture of the air very much, as they carry along with them the heat of the toil 
over which they pass, and as they curl up the mountain side, they bring tk 
temperature of the most elevated situation nearer to that of the plain. Hum- 
boldt observed the temperature of the Peak of Tenerifie fall to within T a 
4° of freezing, which differed from that of the plain 36*. But XAbillurdier 
found the thermometer on the same spot much higher, whilst the difiereatt 
amounted only to 17* : when the latter traveller made his obaervaUon, the 
wind blew from the arid wastes of Africa, whereas, it came from the inde 
ocean during Humboldt^s experiment On the volcano of Antiagnff fn the 
kingdom of Quito, the latter enterprizing philosopher saw the thennonwiv 
stand so high as 60% at an elevation of 18,000 feet. I myself caxried this ia- 
strument three times during three successive days to the summit of Arthur Ssit, 
elevated scarcely 700 feet above the plain. During the first ascent, the dea» 
ment of heat gave it an altitude of about 135 feet, and during the second ef 
1755 feet, and during the tfadrd of 1350 feet, which discrepancy waa chieflj 
produced by the wind. In Scoresby Sound, on the east coast of Old Green- 
land, our author observed ibh temperature on shore so high as 70*, and more 
oppressive than in the West Indies, whereas it was at the same time in the 
offing so low as 40°. If, under such circumstances, a change of wind ihooU 
hi4)pen, and a bn^eze blow briskly from the ocean, whilst the ohaerrer vii 
marking the descent of the thermometer, in climbing an elevation, the caaat- 
quence would be, that, as the temperature of the sound was elevated by the 
local accumulation of heat, it would be speedily cooled down to the more ge- 
neral temperature of the air of the ocean, which, as it came off fields of ke, 
might make a difference at 30" or 40°, and this, if rigidly calculated on, would 
make an error of upwards of 10,000 feet ! Or even if no change of wind 9> 
curred, he would soon emerge from among the heated atmosphere of the baj, 
and so be subjected to the same error, and this is precisely the case with the 
little island of Spitzbergen. There, through the conjoint operation of the 
sun and the sea-breeze, the snow on the beach is dissolved, and the air of the 
earthy, sheltered bay, is more elevated in temperature than the surroundiii^ 
atmosphere ; and it seems that this has been the circumstance which has mis- 
led Mr Scoresby, for he has hastily set down this local accumulation of beat 
as the general feature of the atmosphere throughout the island ; so he says the 
temperature over Spitzbergen is warmer than on the neighbouring ocean, " m 
much so indeed as is requisite for dissolving the mow even on the tops of the 
mountains." But Spitzbergen is not an island of great magnitude, and iti 
surfiice is much lessened by very considerable arms of the sea, and lane 
sinuses and bays which arc formed in it ; so that if, whilst the snow on the 
ice field on the adjoining sea is scarcely dissolved, solution is effected on the 
lops of the mountains, and the circle of perpetual freezing elevated to 7791 
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trical relation betirecn the earth and the heavens. When I ooo- 
sider the electric phenomena of the fires of St EbnOy Si Barbe^ 
Castor and PcXhuv^ &c., I must conclude that the distance at whkh 
points act on the source of the thunder-storm must be very grast 
The light that tips the spire, or gilds the mast of ships at aei, 
are familiar examples, as well as the electric fires that occanon- 
ally gleam on the umbrella at night during a thunder storm, 
or those that are seen to fret the horse^s mane. The altitude of 
the storm cloud has been variously estimated, say ordinarily 
from 8000 to 10,000 perpendicular feet. The fact remains certain 
and incontrovertible, that conductors do control the power of 
the lightning at this distance, and no doubt at distances still 
more remote. Our aerial electroscopes, as those of Kinaersley and 
others, become charged with electric matter at no great height, 
and I have found that, in the case of the electric kite, an eleva- 
tion of 100 perpendicular feet has always yielded me as much 
electricity as I could safely manage. Prior to this happy i^pli- 
cation of scientific truth, the only method of warding off the ef- 
fects of hail consisted in dispersing the coming cloud by the 
discharge of cannon from the alpine acclivity. In Italy and 
Switzerland, at least, these destructive discharges of fragments 
of ice, are thie ofi*spring and accompaniments of the thunder- 
storm ; and this being the case, we have powerful and presump- 
tive evidence in favour of paragreles ; that meteorological phe- 
nomena are electrical admits of no doubt, and Beccaria, Saus- 
sure, De Luc, Volta, &c. have incontestibly established the fact 
It appears that paragreles were attempted in America, on the 
principles of Dr Franklin, in the year 1819> and with boasted 
success. They have passed from the New into the Old World 
and now prevail in France, Switzerland and Italy. The pani- 
greld in its first form, consisted of a pole crowned with a point of 
brass. From this extremity proceeded a straw rope, with a small 
cord composed of linen thread, passed through its centre, Bacca- 
ria and Volta having proved their conducting character. The 
description accompanying these remarks exhibits the paragrele 
in its most improved form, and as it is now used in the Canton 
de Vaud, the Bolagnaise and Milanaise territories, Src, and re- 
commended by Sig. Arioli, Professor of Natural Philosophy in 
the University of Bologna. 
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The curious and remarkable facts and proofs which ha^ebeen 
detailed in Mods. Crudes letter to Mons. ChavanneB, dated SBth 
July 18^ ; and those by Dr Joseph Astolfi, in his comniiuiica- 
tion to Professor Onoli, give the most decided and indL^utaUe 
proofs of their efficacy and successful application. They should 
be planted from one to two thousand feet apart, and the higher 
elevations similarly supplied. 

During my stay at Lausanne in the summer of 18S5, I had 
a good deal of conversation with Professor Chavannes on the 
subject of the paragreles ; he complained bitterly of the exposi- 
tion he had met with, and the attempted ridicule that had been 
cast upon him by the journals of the day, and was glad to re- 
ceive an opinion from me decidedly favourable. It may suffice 
to say, that a greatgpart of the vineyards of the Canton de Vaud 
are now guarded by paragreles. My inquiries as to their utility 
throughout Switzerland have been extensive, and the voice in 
their favour unanimous ; and, on the other hand, in districts that 
were not guarded, the mischief was considerable. In one case^ 
in a field immediately adjcnning the boundary of the paragrekSi 
the ruin occasioned by a hail storm was complete, but it oeased 
at this Umit ; as if science had stood by the paragreles, and had 
been commissioned by Providence to say to the destructive me- 
teor, " Hitherto and no further :^ " Here s^all thy proud fiwce 
be stayed."" I am respectfully, dear sir, yours, &c. 

%A Map 1827. 
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Explanation of Plate IL 

Af A pole of wood, which may be from 35 to 50 feet long. 
^ Bf The earth in which the pole is fixed to the depth of about S 

feet. 
a, The termination of the brass-wire ; it is 3 or 4 inches Kbki> 

than the summit of the pole, and sharpened at the pofait. 
by The brass-wire attached to the pole in all its extent, resda^ ftl 

a shaUow groove channelled in the wood. This IwaaMiM 

should be at least the 20th part of an inch in diameter* ' ' ' 
c, Small rings which &sten the wire to the pole, and prevent ll la^ 

ing displaced. 
df A small transverse pin, which secnres the conducting wnto it 

the bottom of the pole. 
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e, Thorns, brambles, or fnrse, Burrounding the pole, to seciire it 
from injury. 

N(4e. — That part of the wood which enters the earth should be 
charredy to preserve it from moisture ; while the remainder of 
the pole may be varnished, the better to secure its non-con- 
ducting character. The varnish of Lampadius^ composed of 
a mixture of linseed oily stUphate of copper^ and leady will be 
found remarkably good for this purpose. 



Observations on tfic Structure and Nature of Fhistra ♦. By 
R. E. Geant, M.D., F.R. S. K, F.L.S., W.M.S., former- 
ly Lecturer on Comparative Anatomy in Edinburgh. Com- 
municated by the Author. 

jL he regular forms of the cells of Flustrae, their close and 
exact arrangement, and the elegant foliage which they form by 
their union, early attracted the notice of naturalists; and the 
great flexibility, transparency, and ramified appearance of these 
substances, caused them to be universally regarded as marine 
plants, till Jussieu, by his discovery of the polypi of the Flustra 
foliacea {Mem. de FAcad. 1742), assigned them a place in the 
animal kingdom. The interesting observations of Jussieu on 
that species, of Laefling on the polypi and formation of the new 
cells o£ the F. pUosa^ Ellis on the structure and forms of the 
cells of many British species, Basterus on the spontaneous mo- 
tions of the small bodies which escape from the apertures of the 
cells, Pallas on the mode of formation of the cells and on the 
nature of the bullae at their summits, and of Spallanzani on the 
structure and appearance of the polypi, have shewn that these 
animals possess a highly complicated orgaiiiiiitiaD, and have 
some of the characters of compound animals or zoophytes. Ellis 
has shewn that the forms of the cells vary roniarkably in differ- 
ent species, presenting an obvibiis and usfful character for their 
cUscrimination; and ^nearly ff^^^ ' ^stiC \\h-\- animals, recent 
andfosflil, aredeKribfri^ • - ;d\ however, has 

yet examined the min > > ' >wth, and the 

* Read before \\u V , :iar =>urgh on Skh 

Maich 18f7. 
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mode of generation of Fliistrae, with sufficient detail, either to 
comprehend the history of a single species, or to determine the 
true nature c^ the genus. The most accurate observers have 
unfortunately confined their observations to the skeleton, wluk 
those who had opportunities of examining the soft parts, in the 
living state, have been blinded by preconcdved hypotheses, and 
thdr observations are neither minute nor correct. The accurate 
and minute observations of Ellis and Pallas relate solely to the 
axis. Basterus examined these animals frequently alive on the 
coasts of Holland, and often saw the ova moving to and fio 
.sfx>ntancously on escaping from the cells; but, as he maintained 
that the polypi of all zoophytes are merely species of vermin 
infesting the surface of aquatic plants, he naturally considered 
these moving bodies, both in flustrae and in other zoophytes in 
which he likewise observed them, as polypi which had left their 
habitations, to swim about for a time in search of prey, and 
agfdn returned to th^ cells. Spallanzani observed the polypi 
bent like a bow in their cells, and supposed them connected to 
the cells by their lower extremity ; he remarked the belLshaped 
arrangement of the tentacula around the mouth, and the con- 
stant currents towards that orifice, — ^but he did not perceive the 
dliae placed on the two lateral margins of the tentacula, and 
imagined the currents to be produced ^^ by the constant agita- 
tion of the arms."" The same function has been erroneously 
ascribed to the tentacula by most authors, and the number iS 
these organs in any species has^not been accurately ascertained. 
A very slight observation i^ 'sufficient to shew that the cells of 
flustrse are more isolated .than they are in most zoophytes, and 
that the, lower part of jjrle polypus is not continuous with a cen- 
tral fleshy axis, as itis in Sertularisc, Plumularia?, Campanula- 
rise, and many other keratophytes. This circumstance early led 
to an opinion that the polypi of flustrae have no connection with 
each other, and that the whole substance consists only of a con- 
geries of independent cells. This opinion was strengthened by 
the statement of Lsefling, that, when one polypus of the F. pu 
losa is touched, the neighbouring polypi are not affected, and 
that, in advancing from their cells, they advance without order 
or regularity. It is likewise stated by the same observer, that 
the new cells, placed around the margins of the branches, arc 
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the older rows, and cause them to diverge outwardis^ PafliB 
imagined (Elench. Zooph. p. 34.) that sometimes the same odl 
discharges two reproductive genimules. And as we always ob' 
serve the first cell of a new row small and deformed, ^e imi- 
gined that the two gemniules were discharged at difierent dmO) 
and that the second never arrived at a perfect state. We lire 
still far from being sufficient!)' acquainted with the intimate 
structure and economy of animals thus low in the scale, to pre- 
dict, from the appearance of their dried axis, what may be the 
real nature^ the mode of growth, or the mode of generaticm of 
Flustne ; but it is very obvious, that if the generally received 
opinion, that they arc not compound animals, prove correct,.they 
ought no longer to be placed among zoophytes, whose polypi 
are always connected together by a common axis, so as to fonn 
compound animals, the whole of whose parts are animated by 
one common principle of life and growth. 

The chief difficulties in examining the living phenomena of 
Flustrse, and which have probably retarded our knowledge of 
the structure and economy of these beautiful marine produc- 
tions, are the extreme minuteness, the shyness, and the ccHupIi- 
cated structure of the polypi ; the quantity of earthy matter in 
the parietes of the cells, rendering them somewhat opaque ; the 
circumstance of the most common branched species, as the JFhu^ 
trajmiacea^ F. truncata, &c. having the cells disposed in two 
opposite planes, which are closely connected to each other, back 
to back, and which prevents the accurate examination of these 
branched species under the microscope by transmitted light; 
and the circumstance of the sessile species being fixed immoYe- 
ably on the surface of solid bodies, whose opacity likewise pie- 
vents their minute examination by transmitted light. The nu- 
merous species of Flustrae in the Frith of Forth, and their gnat 
abundance, both in deep water and near the shore, present a 
very favourable opportunity of examining the recent stnictuie^ 
and watching the living phenomena, of these animals at all sea. 
sons of the year ; and a careful examination of a single species^ 
would not only illustrate the history of this numerous and ob- 
scure genus, but would likewise throw much light on the equal- 
ly unknown nature of Celicporcs^ DiscoporeSy Tuhdvpores^ Jg». 
charosy and some other nearly allied calcareous zoophytes. The 
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zoophytes. lU bnuiches are broad, thin, aemitnuuparent, studded vlU 
small reddish-brown spots, generally dichotomous, often tricfaotomoiu % fte 
trunks of the branches have thick, yellow, opaque maifpns* and their fat 
extremities are very thin, membranous, transparent, and rounded or lobdl 
In the dried state the branches have a glistening membranous surftoe^ thij 
produce distinct effervescence, and coil up when touched with nitric adi, 
indicating the presence of carbonate of lime in the homy texture of thdr 
cells. They are so delicate that we rarely find a specimen in which the 
branches are not broken at their extremities, or perforated with ngRcd 
holes, and they are very often studded on both sides with small patdia of 
the Fhutra denkUa^ in the same manner as the Fhtsira fbXaea is verj madi 
infested in the Frith of Forth with creeping branches of the CeOmHm ng^M 
There are no tubular roots in this species as there are in the F. iruneaim^ the 
compact base is formed of condensed cells, which originally contained poln'^ 
The polypi are deficient near the base, as in other flexible branched w^ 
phytes, from the constant bending and pressure at that part, which gndnaDy 
extend and approximate the sides of the cells, and thus render the stani 
more compact, flexible, and strong, to sustain the increasing wiri|^t af the 
branches, and consequent increased influence of the waves. This takei 
place likewise in the stems of branched zoophytes without polypi, and mij 
be compared to the condensation of cellular substance into membzane aad ^ 
gament in higher animals. It is by rearing the ova of this species on the 
suifiice of watch-glasses, that I have found its first formed parts to conibt 
of polypiferous cells, and not of tubular roots, as in many other soophyta^ 
although the same may be ascertained by a careful examination of thoe hud 
parts. The cells are arranged with remarkable exactness, in perpendicnhr 
straight lines, and in curved rows diverging on each side to the margin. It 
appears much more important in the economy of a flustra to preserve this 
exact arrangement, than to perfect the forms of the individual cells, as we 
often observe the cells at the commencement of the new rows assume a "wH 
and distorted form, in order to adjust them to the precise line of azraz^ 
ment of the neighbouring cells. The cells are all nearly of the — m^ J^ 
in whatever part of the branches we observe them, and whether on young or 
old, large or small specimens. The cells are about a third of a line in lei^th, 
and half as much in breadth. They are widest in the middle, slightly ta- 
pering and arched at the summit, and contracted to about a third of their 
breadth at the base. They open by an arched and folding aperture near their 
wider extremity, and all the apertures are placed on the same side of the 
branch, which is probably the most pendent in the natural state. As the 
cells have only one aperture, and are arranged in a single plane, we find one 
side of the branches in this species entirely free from apertures; tlds shot 
side of the branches is the most frequent seat of the Fhutra derUata, but the 
side containing the apertures is likewise often attacked by this parasitic spe. 
cies. The anterior part of the cell consists of a thin transparent membnna 
The margins of this membrane are supported and protected by several flud- 
culi of straight slender calcareous spiculay which are attached to the solid 
sides of the cell, and extend inwards along the surfiwe of the membrane. 
These spicula are all of the same size and form ; they are less than the tenth 
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part of a line in length, of equal thickness throu^out, round at their free 
extremities, and dissolve with effenrescenee in diluted nitric add. They are 
not perceptible without the aid of a microscope. The spicula are arranged 
along the whole of each side of the cell ; they are placed in nearly parallel 
groups, of three or four, at short distances from each other, and are most 
numerous at the middle of the cell where the principal part of the polypus 
is usually coiled up in a spiral turn. 

In the newly formed cells at the extremities of the branches, we at first ob- 
serve the spicula only at the part of the cell where the body of the young po- 
lypus is stiU entirely shut up in a sac The cell is usually shut, or nearly 
shut, at the top, in the retracted state of the polypus, but opens by a kind of 
semilunar valve, with firm margins, when the polypus is advancing out from 
the aperture. The back of the cell is formed by a transparent tough membrane, 
which contains some opaque spots of calcareous matter, and exhiUts numerous 
transparent branched lines, like vessels or fibres, running chiefly in a longi- 
tudinal direction. When the polypus is dead, and nearly absorbed, many of 
these vessels are seen radiating from . the last remains of the polypus, which 
appear as a small red or brown spot in the centre of the posterior wall of the 
celL The lateral walls of the cell appear to consist of a thin calcareous lami- 
na, lying perpendicularly to the general plane of the cells, it is white, and very 
tough ; and, when highly magnified, it exhibits fibres or vessels, running lon- 
gitudinally on its surfiuie. Mr fUlis supposed the lateral walls of the ceUs of 
Fhutra to be formed by a tube. When we look perpendicularly on this 
part, it appears as a white filament ; but when viewed laterally, we observe it 
to consist of a r^plar thin plat^ surrounding the whde naxgin of the celL 
By examining carefully with the microscope the margins and comers of the 
cells, we observe, that there is a thin transparent membranous lining within 
the walls of the celL In the young cells, this internal lining forms a small 
shut sac at the bottom of the cell, in which the infimt polypus is inclosed and 
matured: this sac gradually extends to the aperture of the cell through which 
the polypus at length protrudes its tentacula ; and, at ]ast> it is found nearly 
applied to the walls of the ceU. The particles of sand and other matter, which 
sometimes appear to be within the cells, are generally on the outside, adher* 
ing to the posterior walL 

The polypus of the F. carbasea is nearly twice as long as the call which coa- 
tains it, and when retracted within the ceU, it* is found coiled up in a apbit 
turn, extending fr^m the aperture to the base of the celL The pelypus con- 
sists of the tentacula, the head, the body, and a Luge globular appendix^ at- 
tached to the posterior part of the body. The tentacula are usually twwi^. 
two in number, sometimes we observe only twenty-one ; they aro lan|^ dMb 
der, cylindrical, of equal thickness throu^^out, and haveieach a ring^ nMT'" 
d/itf, extending along both the lateral margins from thefar hue to HbsAt t 
extremity. The tentacula are nearly a third of the length of tbe bo^ of*^ 
polypus, and there appear to be about 50 dlise on eadi aide of a tenlMil' 
making 2200 dlise on each polypus. In this spedes theie are more tbi 
cells in a square line, or 1800 in a square inch of surfkoe, and the bend 
an ordinary specimen present about 10 square uiches of aufteo ; so tflitftV< 
mon spedmen of the F, carbasea presents more than 18^000 pf*! ''.r^r 

APRIL — JUNE 1827: 
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tentacula, and 39,600,000 cilise. From the smallness of the cells of the F,Jk^ 
Kaeea^ the immense number and size of the branches, and the cella being dis- 
posed on both sides of the branches, the above calculation! aie affcen ten tioMi 
greater in that species. When the polypus is stretched out from Its cdl the 
tentacula remain stiffly expanded in a bell-shaped form, their iVee extienw 
ties being all equally reflected outwards ; and it is somewhat remarkable^ that 
when the polypi are torn from their cells and examined, quite dead, in fioh 
water, the tentacula remain in the same stiff expanded form. The tentacnh 
are exquisitely sensible, and we frequently observe them, either singly or all 
at once, striking in their free extremities to the centre of the beil-ahaped c^ 
vity, when any minute floating body comes into contact with them. When 
the polypus is expanded, there is a constant current of water towards its monUi, 
produced by the rapid yibrations of the dliae of the tentacula. The cUiae more 
by far too rapidly to be followed by the quickest eye, aided by the most powor- 
ful microscope, and their motions are quite regular, ascending alon^p one ride 
of the tentaculum, and descending along the other, like a current. These ic^ 
gular motions appear more like some physical phenomenon than anj move* 
ments depending on volition, as I have just shown, that an ordinary siaed 
specimen of this animal can vibrate nearly 40,000,000 of dlise at the same 
instant with this incalculable velocity,— «n exertion of volition altogeCber 
inccmceivable in an animal which exhibits no trace of a nervous systen. 
All the cilise of a polypus appear to commence and cease their motions at the 
same time. The bases of the tentacula are inserted into the outer maigin of 
a broad prominent lip surrounding the mouth of the polypus. When the 
polypus is withdrawn into its cell, the tentacula form a close straight fefifw- 
lus quite distinguishable, like every other part of the polypus, throu^^ the 
transparent sides of the celL The head of the polypus into whi^ the tenta- 
cula are inserted, is a little more dilated than the rest of the body, and 
rounded ; and from the incessant revolution of particles observed within it, 
this part seems to be ciliated internally, like the sides of the tentacula. The 
head has the power of dilating itself by a sudden stroke, which is probsUy 
produced by the sudden retraction of the prominent sides of the mouth, when 
they have seized an animalcule. The tentacula and the head are of a white 
colour, and the rest of the body is generally of a yellow, or sometimes of a blood- 
red colour. We observe a fibrous capsule descending from the whole margin of 
the aperture of the cell, to be inserted around the body of the polypus a little 
below the head. This part is probably destined to aid the polypus in advancing 
from the cell, or to protect the interior of the cell from foreign matter. From 
the same part of the polypus numerous distinct fasciculi of soft fibres descend, 
to be inserted into the base of the cell ; these appear destineil to retract the 
polypus into the cell. These fibres appear very much corrugated and inter- 
woven at the bottom of the cell, when the polypus is entirely withdrawn into 
its cavity. The body of the polypus is a long cylindrical fleshy tube of equal 
thickness throughout, to near its extremity, where it tapers a little. The 
body, after extending to the bottom of the cell, makes a curve backwards, and 
again upwards to the centre of the cell, where the posterior extremity is bent 
forward, and to one side From the part of the body which ascends to the 
centre of the cell, about a sixth from the posterior end of the polypuses 
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presents, in every stage of its growth, a regular form, and exact prapottidH 
In all its parts ; it is composed of a continuous fleshj and calcueoiu milMtiMB^ 
like the outer part of the axis of the gorgonia, which the beautlAil ei^ai- 
ments of CaTolini have shewn to be by fiur the most highly oirguilaed put of 
that soophyte, possessing distinct irritability, and secreting the homy layen 
of the central part of the axis. The polypi are most intimately and \mt» 
parably connected with the axis by three parts of their body, and are onlf 
digestive sacs or months developed by the axis, as in all other zoephytesi flr 
the nourishment of the general mass. By the axii of a zoophyte, I nndov 
stand every part of the body excepting the polypi, whether of a calcarMu, 
homy, or fleshy nature. The exact mathematical arrangement and forms of 
the cells \jSFhutrmy is incompatible with their existence, as separate and iode. 
pendent beings, but is quite analogous to what we are accustomed to obsenre 
in Cellarimj Siriularia, Plumularia, and many other well known compo m rf 
animals. 

Although the ova of Flustne have been often observed, no one appears to ham 
hitherto examined either their mode of formation within the cells, or their mode 
of developement after expulsion, so as to determine the real nature of these ^ 
bular bodies, and the erroneous conjectures of naturalists ;re8pecting them 
have greatly perplexed the history of tliis genus. The ova of the F, ssfteMi 
make their first appearance as a small yellow point, a little below the apsr 
ture of the cell, and behind the body of the polypus ; they axe uncoonedcd 
with the polypus, and appear to be produced by the posterior wall of the eeO, 
in the same manner as the axis, or common connecting substance of the po- 
lypi, produces them in other zoophytes. In this rudimentaxy state they ir 
found in the same cells with the healthy polypi, but, before they arrive it 
maturity, the polypi of such cells perish and disappear, leaving the entire ca- 
vity for the developement of the ovum. There are never more than one ovum 
in a cell, and it occupies about a third of the cavity, when fnll grown and 
ready to escape. When first visible it has a round or slightly oblong and n- 
gular form ; when mature, it is ovate with the small end next the aperture 
of the celL The ova do not appear in all the ceUs at one time, nor Is there 
any discernible order as to the particular cells which produce ova, or the part 
of the branch which contains them. Cells containing ova are found alike on 
every part of the branches, from the base to within two or three rows ftom 
the apex, occupied only by young polypi. Sometimes we find half a doRB 
or a dozen of contiguous cells all containing ova, sometimes two or^hree sn- 
ly ; and often such cells occur singly, at short and irregular distances fhn 
each other. We find the ova, in all stages of maturity, on the same hian^ 
at the same time ; and we seldom observe a specimen of the F- onifliisaB, du* 
ring the months of February, March and April, whidi does not contain im- 
merous ova. The ova have a lively yellow colour ; and when they oecv 
abundantly on a specimen or a part of a brandi, they cause it to ezhiUt'the 
same lively hue, which is very different from the dull spotted brown 
ance which the branches present at other seasons. Cells are often 
on di£ferent parts of the branches, containing neither polypi nor ova ; hut the 
fewness of these, and the great number of cells still containing only polypi at 
the season of generation, render it probable that polypi are regenerated in the 
empty cells after the escape of the ova. In the empty cells from which the 
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ova have escaped, we fi^uentlj observe a few remains of the former polypus 
lying at the place where the body of the polypus bifurcated, and where the 
principal connection seems to exist between the polypus and the axis ; we 
likewise perceive numerous monades and other aidmalcules busily employed 
in consuming the remains of the dead polypus. The ovum, even before ar. 
riving at maturity, exhibits very obvious signs of irritobility, frequently con- 
tracting different parts of its sur&ce, and shrinking backwards in its cell ; the- 
fdlise on its sur&ce are likewise observed in rapid motion within the cell, as 
in the ciliated ova of other zoophytes. The mature ova are often found with 
Uieir small end projecting from the opening of the cells, and their final escape 
is aided by the incessant vibrations of the cilise corvering their surface, by the 
ova contracting themselves in th^ lateral direction, by the waves agitating 
the branches of the flustra, and by the same incomprehensible laws which re- 
gidate the formation and growth of the ova, and the whole economy of this 
zoophyte. 

When the ova of the F. carhasea have escaped from the cells, and are ob- 
served sw im ming to and fro in a watch-glass with sea-water under the micro- 
scope, we perceive that the small end which first escaped from the cell is car- 
ried foremost, and the broad posterior end has now expanded into a broad cir- 
cular zone, giving a flatness to that extremity. The cilise are longest in the 
centre of the broad extremity as in other ova *, and become gradually smaller 
towards the narrow end. When torn and examined on a plate of glass under 
the microscope, the whole ovum appears composed of very minute gelatinous 
granules or monade-like bodies, without any external capsule or internal cal- 
careous matter. They are very irritable, and are frequently observed to con- 
tract the circular margin of their broad extremity, and to stop suddenly in 
their course when swimming ; they swim ¥rith a gentle gliding motion, often 
appear stationary, revolving rapidly round their long axis, with their broad 
end uppermost; and they bound straight forward, or in circles, without any 
other apparent object, than to ke^ themselves afloat till they find themselves 
in a fiivourable situation for fixing and assuming the perfect state. The 
time of their remaining in this free and moving state varies from a few hours 
to abodt three days, according to circumstances. When placed in a watch- 
glass, immersed in a vessel of pure sea-water recent from the sea, and kept in 
the cavity of the glass, by a careful management, they generally fix within the 
space of six hours from the time of their escape from the cells. The sli^^t- 
est agitation when they are about to fix, causes them to recommence, and con- 
tinue for some time, their gliding motions ; and if again separated from the 
sur&ce of the glass when tbey have b^gun to fix, they genoiUj zemaia free, 
and perish. During the pr«)oeas of fixing, they ciWWf j|» jjiwliar appearance 
or change of finrm'i they appMr tbuplif to Ite «« their side, and the cilise con- 
tinue to vibrate over the whflln msfto^ jradnaiw ■ co" ' > m mit in the 
water, and clearing the speee IwtonjHttijy ig ( . <>n agita- 

ting gently the water, howefiia^ IpMNmI aui i >h) ve from 

its place. I have fimnd the ova of the jFh^ "viii> 0'» ^i^ ^his 

fixed recumbent position without undergoing L;i 'l'o of form. 
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and without relenting the motions of the diise on thdr suifiKeb About tkii 
time from their fixing, the cilise cease to moye, and disappear, fizit.at a paitl 
cular part of the surface, and in the space of twoity-fbur haun longer ttcy 
cease their motions over the whole surfiice of the ova« In about two daji tt- 
ter the dliie have ceased to move, the ovum appears more awelled, the iv- 
rounding margin becomes more transparent and colourleas, and the jcUmr 
matter, which appeared to compose the whole ovum, is now confined to tk 
central part As the ovum enlarges and loses its bright yellow colour, it ai* 
sumes a finrm more nearly resembling that of a cell, and acquires a light ffxj 
or whitish colour, with increased transparency in every part, ezo^tiog the 
yellow central spot, which gradually diminiriies in size. A delicate' wkite 
opaque line makes its appearance near the outer margin of the traa^amt 
ovum, and passing round its whole circumference; this white line has tfaefim 
and nearly the size of a full-grown cell, and is the rudiment of the lateral e^ 
careous wall of the cell. Towards the base of this rudimentary cell, wepn^ 
ceive the gelatinous interior become more consistent and opaque at a-paiticn- 
lar point; firom this dull spot within the cell we soon perceive short atnu^ 
tentacula begin to bud out, extending upwards in the direction of the fbUiie 
aperture. The gelatinous spot from which the tentacula originated, ■— ^^mm 
the vermiform appearance of the body of a polypus, and we distinctlj per ee i fe 
the bimdles of fibres which connect its head with the base of the ceU. Tte 
aperture of the cell, in form of a crescentic valve, Ib perceptible belbie thela- 
fimt polypus extends so high in the cell, and is not a mere perforation male 
by the polypus, as Lamouroux and some others have supposed. The strofr 
ture of the polypus is perfected within a distinct shut capsule, and when we 
first detect it protruding from the cell, it possesses all the parta of an adult 
polypus, and vibrates the cilise of its tentacula with as much regularity and 
velocity as at any future period. Before the polypus is capable of piotnidui^ 
from the aperture of the first cell, we perceive the upper part of that M l ex* 
tending outward to form the rudiment of a second, in the same nn»»|| |p|. ng ^^ 
observe at the tips of the branches in adult specimens, 

CTo be eonoliided in next Number. \ 



Some Remarks on the Temperature and Climate of Shetland 
By William Scott, A. M., of the Royal Military CoU^ 
at Sandhurst. — Communicated by the Author. 

jc\.T the request of Professor Jameson^ I drew up a set of 
Tables, exhibiting the temperature, wind, and weather, during 
part of the years 1824 and 1826, as observed by myself at Bd- 
mont, in the island of Unst, Shetland, in Long. 0** 61' West, 
Lat. 60^ 42' North, the thermometer being elevated 66.a feet 
above the level of the sea, and 800 yards distant from it These 
tables, however, prove too bulky for insertion in the Philoso* 
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and the annual mean temperature of the morning not giieater 
than that of the evening. In the instance before us, the form- 
er exceeds the latter by 1° ^, 

The midday mean forms no element of the above table. It n 
given here to shew the range only of the thermometer ; and 
this, it will be observed^ is, in steady weather, very limited. Id 
18^, the thermometer reached its highest point, 65^ S', cm tbe 
Sd of September ; and the lowest, (at least the lowest I ob- 
served), ^if" 8' at 8 J P.M. of the 16th December. At 9i am^ 
16th June 1825, it stood at 67""; by noon it had sunk to 66"; 
and the wind, which was at this time southerly, having changed 
to the north, it fell, before 8^ p.m. of the 17th, to 44« & ; and 
at noon of the 18th and 19th, rose no higher than ^T* ; 67" wis 
the highest point I observed it reach during my stay of 15 
months. 

The proximity of the sea to every part of the country, has 
doubtless a considerable effect in modifying the temperature; 
and to this it is unquestionably owing that Shetland, near the et 
tremity of the north temperate zone, has warmer winters than 
regions situated lO'' nearer the Equator. To this cause, also, 
are to be attributed the moisture of the atmosphere, the almoit 
perpetual obscuration of the heavens with clouds, and the fre- 
quent fogs which prev£ul in the country. 

From the observations of a single year, it would be impossiUe 
to form a correct estimate of the average number of fair and 
rainy days, or of the quantity of rain, snow, &c. that falls an- 
nually ; and as this register contains all the facts I possess^ I 
think it better to leave those who may see it to form their ovn 
conclusions, than to hazard any of mine on the subject. '* 

Thunder is of rare occurrence, and is heard more frequently 
during the storms of winter than in the summer months. I hap- 
pened to hear it but once while in the country. 

The aurora borealis, I was told, is not now so frequently seen 
as it was fifteen or twenty years ago ; the brightness of its co- 
lours, the light it gives out, and the rapidity of its corruscationB, 
are also said to have diminished. Being desirous of observing 
this beautiful phenomenon, I looked for it generally in nights 
that were favourable to its appearance. I, however, saw it only 

• We hope to be able to find room for the Register in our next Number. 
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(he glaas, [Koducing vibration, and thenoe Eound,~tb9 cuinuf 

which expanuon or contraction may perhaps be (I haavd ikc 

hypotheua as merely probable) a parUcular state of the eloctiic 

.fiuid before a storm. This, however, is left for the ixniBdai- 

ttm of those more conversant with natural phemMnena thaai^ 

•elf. 

The house of Belmont stands about 55 feet above the levd<f 
the lea, on the top of a gentle eminence, having the sea ta tbe 
south and south-west ; a small fresh-water lake on the west^ 
th«r on the north, and on the east and north-eeist a broob, is 
winter forming a small marsh, with pretty high groutid lioog 
'from it The site of the house is dry. 

The annexed is a 
ground-plan of that 
part, of the house oon- 
-taining the room in 
which this phencHne- 
non is observed, a is 
the front door ; i the 
lobby -, c the room ; 
d the entrance into 
it; P the press; e 

a window ; f the iire-place ; and g a door leading to another 
room behind c. The shell of the house is built of gn^M ; tbe 
porUlJon Pfd,o£ brick ; the vralls of room c are ptaeteied, 
painted in oil, and pannelled below the surbase. 



On the History and ConatitttHon ofBm^ or Friendfy Societiet. 
By Mr W. Feaskr, Edinburgh. 

[Hiib communication we consider of great importance at this tune, 
when the distressed state of tbe worldiig dsases, and the accompaaf- 
ing increase of disease, so much and bo justly engage the attentioa 
of the public It is also a subject which cannot fiul to mteroat the 
political economist.— Edit.] 

JjENKFiT or Frikmdly SOCIETIES are associations for the pat~ 
poses of Health and IJfe Assurance. He^th Assuranoe pro^iclH 
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some time divided into two great dassesy-^tbe one, reaorled to 
in the higher ranks, termed Life Assurance Companies^ but not 
affording benefits during sickness ; the other hitherto oonfined to 
the working classes, chiefly for these benefits, and still known bf 
the name of Benefit or Friendly Societies *. But the fbnner daa^ 
although their capital and transactions are to a very great amouDE, 
embrace a small proportion of the population, when cxmipared 
with the latter. It is impossible to ascertain exactly the number 
of dther Friendly Societies or their members ; but from 1798 to 
1890, the regulations of upwards of SOO societies bad been con- 
firmed by the Justices of the Peace for Aberdeenshire akoe. 
According to the Parliamentary returns in 180S, the Friendly 
Societies established in England and Wales were no fewer dum 
9,672 in number ; and in the Returns to Parliament in 181C, 
the members of Friendly Societies were enumerated at 926^429^ 
or about one-thirteenth part of the population. But even thii 
must have been far below the actual numbers, because of the 
difficulty of obtaining accurate returns, owing to the reluctance 
which has hitherto existed among these institutions to give pub- 
licity to their transactions : And as in neither of these returns 
was Scotland included, where Friendly Societies are conadered to 
be proportionately still more numerous than in England, the 
total number of their members may be supposed to be pretty 
accurately given in the Edinburgh Review for January 18S0, 
in which they are estimated to include one-eighth part of the 
whole population of the Empire, or about 1,610,571 membera 

* The Medical ProvidetU IruHtutian of Scotland, formed last year, and now 
in full operation, is the first association in this quarter of the island, whidi 
has extended the benefits to the middle ranks of society. The most dlfttn- 
guishing feature of their scheme is Health Assurance, by which they are 
to pay certain sums to their members while labouring under profesaional din- 
bility, arising from sickness or accidents, in middle age ; combined with i 
life-annuity after 60. They also grant annuities for old age, and 'Co tbe wi- 
dows or nominees of members, unconnected with assurance on Health. Ai 
there is no proprietary, the whole funds are of course available to the mem- 
bers themselves, under deduction of the charges of the most cconomlal 
management. The association is at present confined to the Medical Prafti- 
■sion, but without making this an essential article of their constitution. It 
is, we understand, . likely to become very popular with this numeroua and 
highly respectable body, which is almost the only one in the country that hn 
no annuity institution peculiarly appropriated to its members*«..£DiTk 
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surely well entitled to be ranked among the rocist beneficial in- 
fttitutions of the country, and deservedly to claim the attentkn 
both of philanthropists and statesmen. 

It will scarcely be credited, however, that of late yean modi 
hostility has been shewn to Friendly Societies, and by noae 
more strongly than by the patrons of Savings Banks. Theie 
latter institutions arc certainly well calculated for many usefid 
purposes; but it must still be evident that diey can bear np cam- 
parison with the former, or supersede the use of them. On tin 
subject it has been justly remarked by a late writer, -^^ Will the 
advocates for Savings Banks be easily persuaded to save tbdr 
annual premiums, instead of insuring their houses against fire? 
Certainly not ; yet they recommend the mechanic to place his 
money in the bank, to provide against sickness and old age, 
whilst they know that sickness, like fire, though somewhit 
slower in its operations, may in a short time exhaust the savings 
of fifty years, and like fire, too, may come suddenly before the 
firist year expires. The best friends of the working classes will 
always entreat them to provide against the manifold wants of 
sickness and old age, by means of respectable and well conducted 
Benefit Societies, the payments to which ought to form a part- rf 
thdr current and posidvc expences. To those who have any 
thing to spare after this, a savings bank may be useful ; the 
necessities of sickness and old age being first secured by these 
societies, the mechanic and labourer, through the medium of the 
bank, may add to their comfort ; but no individual either be- 
friends his neighbour or his country, by enjoining a reliance upon 
individual savings, as a security against casualties which may 
overtake a man in an hour, and in a few months sweq> 
away the savings of a whole life.*" In short, the best and in- 
deed the only safe way of providing against any contingency is 
by uniting with others ; and hence institutions^ such as Friendly 
Societies, when properly conducted, can alone afford the means 
of providing for the vicissitudes of infirmity and disease, at 
the same time that they, in conjunction with Savings Banks, en- 



■ 

* ^ Considerations on the necessity of appointing a Board of Commisiiianeyv 
for the Encouragement and Protection of Friendly Societies.*'— London, 1824. 
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King announced that premiums would be givien to the Fiiadlj 
Societies in Paris, in prcqxirtion to the sums which they thai' 
selves had deposited ; and 50,000 francs were distributed ac- 
cordingly, through the medium of the Philanthropic Sodetj. 
In June 1824, there were 164 Friendly Societies in Parii^ ht 
they are all upon a veiy limited scale, the whole com p riaipgoBly 
1 4,700 members, with a total capital of 821,198 francs^ (LS^f 
Sterling, or about L. 2 : 6 : 9 per member)— To the PhilantliiD' 
pic Society, then, as well as to the indefatigable exertions cf H 
Everat, printer in Paris, one of their Committee^ is diieflj to 
be ascribed the establishment of Friendly Societies in France. 

Legislative EnacintenU^ and Inquiries. 

In 1772, Friendly Societies attracted the attention of the Bri- 
tish Legislature ; but although they were frequently under tk 
consideration of Parliament in the course of the twenty yean id- 
lowing, no statutory regulation of them took place until the yor 
179S, when a bill was introduced by the late George Rose, Eiq. 
and passed into a law. During the subsequent twenty-five yeaiii 
the subject of Friendly Societies came also frequently befive 
Parliament ; and the provisions of the original act were greatlj 
extended, by no less than seven different statutes. These acts, 
after reciting that ^^ the protection and encouragement of Friend- 
ly Societies, for securing, by voluntary subscription of the ment 
bers thereof, separate funds for the mutual relief and maiDt^ 
nance of the said members, in sickness, old age^ and infirmity, 
is likely to be attended with very beneficial effects, by promot- 
ing the happiness of individuals,^ and, at the same time, dimi- 
nishing the public burdens,]^ lenact, that it shall be lawfid for 
any number of per;$0ii?to form themselves into such societies; 
and, upon thei'Tules being exhibited to the Justices of the Peace, 
and confirmed by them at a Quarter Sessions as lawful, they 
shall become entitled to many important privileges. The priof 
cipal of thes^ are as follows : 

No stamp-duty is exigible for any bonds required from their 
Treasurers, and upon these bonds being lodged with the Clerk 
of the Peace, he may, in case of forfeiture, proceed against sudi 
office-bearers in his own name, for the use of the Society ;— .if any 
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oiBce-bearer, or other person entrusted with their funds« dying or 
becoming bankrupt, the claim of the society is preferable to all 
other debts ; all dilutes between their members or representa- 
tives, and the society, are determinable by the Justices without 
appeal ; but if their regulations appoint these matters to be set- 
tled by arbitration, the decision of the arbiters is declared to be 
final ; no fees whatever are exigible by the officers of the Jus^ 
tices for the enrolment of their regulations ; and their cases are 
to be decided in a summary manner. 

By these acts it is also declared, that the usual committee of 
management must not consist of less than eleven in number,- 
and that the books $hall be at all times open for the inspection of 
members,— »-that no rule or regulation once confirmed can be af^ 
terwards altered, nor any new regulation adopted, but by a ge- 
neral meeting of the members .of such society, or by a commit- 
tee specially appointed for that purpose, convened by public no- 
tice in. writing by the Secretary-«-^that the pr(^)osed alterations 
or additions shall have been read at the two usual meetings of the 
society or committee previous to calling said, general or eom-^ 
mittee meetings, — that three-fourths of the members then pre^ 
sent shall have agreed to the measure, and that such altera- 
tions or additions be finally submitted to the Justices for their 
approval as before. Lastly, it is declared, that no society can 
be dissolved, or its funds diverted from their ori^nal purposes, 
without the concurrence of five-sixths of its whole members, as 
well as with the consent of all those receiving, or entitled to re« 
eeive, aid from its funds at the time. 

Such are the more important enactments previous to the year 
1819, when Mr Courtenay introduced a bill for supplying a 
most material defect in all the previous statutes. This was the 
want of sufficient security against error in the original constitu- 
tion of their schemes, in adapting the contributions and benefits 
to each other. Previously the rules of every society, which mere- 
ly professed to provide for sickness or old age, and were directed 
to no unlawful purposes, fell necessarily to be sanctioned ; but by 
this latter statute it was also required, that the " tables aoc 
rules are such as have been approved by two persons attl 
least, known to be professional actuaries, or persons skilled 
calculation, as fit and proper according to the most correct 

APillL JUNE 1827. \ 
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dilation of which the case will admit^ This act alio gnadhr 
eularges the provisions of former acts, by extendiiiff the. pnn- 
leges of mutual assurance to ^' any natural state of oontiiigencj, 
whereof the occurrence is susceptible of calculation by way of 
average,^ and allows societies to invest their funds in Uie Bank 
of England at 4^ per cent interest, under the regidatiaDS wf^ 
plicable to Savings Banks. This statute, however, did not ex- 
tend to Scotland. 

But notwithstanding all these salutary enactments^ their ope- 
ration, both in England and Scotland, has been but partial and 
imperfect. Till very lately no data existed by which the neces- 
sary payments for particular rates of benefit during* aicknew 
could be satisfactorily ascertained, and tliose for other benefiti 
were seldom attended to. The Justices, too, with very few ex- 
ceptions, usually sanctioned the rules in whatever shape they wck 
presented, and decided Friendly Societies^ causes with little or n» 
r^ard to their regulations. Hence all the labours and enact- 
ments of the Le^slature remained either unknown or unhee^ 
ed, and these institutions were consequently led into error, litK 
gation, and ruin. 

These evils, however, and the very great utility of such so- 
cieties, tended to excite a keen interest in their favour. Seveial 
patriotic individuals endeavoured to procure data for establishing 
their schemes upon a more secure basis ; but nothing effectual wa» 
accomplished, until, upon the motion of Mr Charles Oliphant, the 
Highland Society, in 1820, instituted their inquiry into the rateof 
sickness among Friendly Societies in Scotland, and published the 
result in a most valuable Report in 1824 *, Mr Courtenay als» 
brought the subject again before Parliament in 1825, when a Se^ 
lect Committee of the House of Commons was appointed to take 
into consideration the present statutes, and to make such investi- 
gations into the rate of sickness, mortality, and other matters, 
as might be deemed expedient Many highly respectable and 
intelligent witnesses were accordingly examined, much valuable 
information obtained, and the result of the whole embodied in 
a Report, which has not perhaps been exceeded in interest and 
utility, by any Parliamentary paper of late years. This report 

• Report on Friendly or Benefit Societies, drawn up by a Committee of 
the Highland Society of Scotland. A. Constable & Co. £din. 1824. Price 6^ 
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the next place, according to Mr Gavin Bums, in his able pom. 
phlet on the Principles and Management of Friendl j Societiei 
in Scotland, ^^ it is a known fact, that many decisions have been 
given, in cases of society disputes, in our inferior courts of jus- 
tice, in which, from motives of lenity or humanity to a com- 
plaining member, this principle (of adhering to the rules) has been 
departed from ; and although he may have failed in perfonning 
his part of the stipulations mutually agreed on, in many cases 
has been adjudged to receive the benefit of the funds the same 
as if he had fulfilled them C^ but such ^^ lenity or humanity, 
however well meant, when shewn to one member at the expenoe 
of strict justice, may, by injuring the general interests of the 
society, become cruelty to numbers, who may be thereby de- 
prived of that relief in sickness and old age to which they had 
a just claim.*" Thus are societies deprived of the many bene- 
fits and protection which these acts are intended to afibrd; 
whereas were their provisions duly acted on, the interests both 
of societies collectively, and of their members individually, would 
be more effectually preserved. 

It is true, indeed, that, in Scotland, the Justices have no 
power, by the existing statutes, to alter or impose upon scxneties 
any law whatever, provided their rules be merely consistent 
with the common law of the land ; but still a great deal of good 
might be done, were societies merely made aware of their ertoro 
before their regulations were passed into a law. In this respect, 
great praise is certainly due to the Justices of Forfarshire, who 
have lately drawn up and printed a statement explanatory of 
the principles on which societies can alone be conducted with 
safety and advantage, and copies of which are issued to all so- 
cieties applying for sanction. It is understood that the Justices 
of Peace for the county of Edinburgh are now also in the habit 
of recommending a similar publication* to their attention. By 
these and similar measures, a very beneficial change cannot fail 
to be soon effected in the principles and management of Friend- 
ly Societies; for it cannot be doubted, that to irregularity hi- 
therto in the proceedings of societies themselves, must certunly 

* Remarks on the Constitution and Errors of Friendly Societies, with Uie 
Laws of the Edinburgh Compositors* Society, instituted upon the principles recom- 
mended by the Highland Society of Scotland, Oliver and Boyd, Edinburgh, &c. 
Price Is. 6U 
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dental inequalities. When this fund is lost, it is not modi 
that is lost ; if a small additional sum is subscribed by each 
member, or, instead of this, if the allowances are susp^sded, 
or only reduced, the society is placed in its former atua- 
tion."" Not the least hint, however, is ^ven by this writer, 
of the way by which correct calculations may be obtmned; 
and how he could suppose that, even were such calculatioiH 
once procured, a society could afterwards act upon them with- 
out accumulating a capital, it is certainly very difficult to oon- 
ceive, — ^for, as the rate of the yearly contribution continues the 
same for life, while the rate of sickness (or disability) increases 
yearly from youth to age, a society must either always be pos- 
sessed of a capital in proportion to the number and ages of 
its members, or be unable to meet the heavy demands of M 
age ; the sickness between 60 and 70 years of age being at lent 
tenfold what it is between 20 and 80, Mr Finlayson, however, 
the actuary for the National Debt Office, when first examined, 
in 18^, before the Committee of the House of Commons, gave 
it as his opinion, that ^' there is a constant and giv^n mortafity 
operating upon life, but no such law exists as to sickness.^ He 
therefore, likewise, " when applied to by the members 'of 
Friendly Societies, advised that which appeared to be quite suf- 
ficient, without any such calculations. I have advised them to 
separate their project into two parts, the one embracing that 
which was susceptible of calculation, the other that which was 
not ; it so happens, that sickness^ and the other events to which 
I have alluded, are of immediate and temporary occurrence, and 
may be provided for by immediate means. Not so the other 
benefits, which usually require a long period of time before they 
be realized ; and therefore a simple mode of attaining the ob- 
jects of those societies occurred to me, which was, that they 
should have two chests, as it were, one for the temporary pur- 
pose of sickness, to be supplied by a trifling contribution, and 
augmented as occasion might require ; the other to be entirely 
distinct, and kept as their permanent capital.'' That this opi- 
nion, however, with regard to the rate of sickness, was erroneous, 
will be afterwards fully shewn, by the most unquestionable evi- 
dence ; and that the system of management recommended, and 
hitherto almost universally acted upon, is the most ruinous that 
eould have been suggested, has beexv a\xe^d^ ^wfficlcwtly demon- 
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creased claims of the now more numerous and aged niepibeni 
the society suddenly go to ruin. 

Another important error which societies have committed, is 
in enlarging their distributions, when their capital has ocmtiDued 
progresidvely to accumulate for a long series of years. TIui 
circumstance, however,' until its reasons are fully understoodi is 
apt to create a dangerous illusion. Although the annual cod* 
tributions for a number of .years at the commencement may be 
greatly less than is necessary to support the society to the end, 
yet the capital may for many years continue rapidly to increase. 
In the early and healthy period of life, the members, even with 
a very low contribution, will pay more than they receive, but io 
advanced life they will receive much more than they pay. A 
society, therefore, for money received, undertakes to pay after- 
wards a far greater amount ; and hence, although possessing a 
large capital, it may still, in fact, be far below the requisite 
sum. As has already been remarked, however, an idea has 
very generally prevailed^ that Friendly Societies have no need 
of funds, and that to accumulate capital is merely providing 
for posterity, since societies have it always in their power either 
to raise their contributions or lower their allowances, as dr- 
eumstances may require. But, as was long ago justly remark- 
ed by Dr Price, all that is given too much to present claim- 
ants is so much taken away from future ones ; and' if a scheme 
is very deficient at the beginning, the first claimants may, 
from the greater part of the members being young and healthy, 
receive for a number of years so much more than they ought 
to have done, as to leave little or nothing for those who come 
after them. Erroneous schemes are therefore attended with 
peculiar injustice ; and this injustice will be the same, if, in- 
stead of reducing the allowances, the annual payments E^ould 
be increased, for the only difference consuls in causing the in- 
justice to fall on future contributors instead of future claimants. 
In general, however, deficiencies will only be perceived when it 
is so late that no other alternative remains to save societies from 
instant destruction, but either to raise the cfi^tributions, or re- 
duce the allowances far below what was originally promised. 
Members, therefore, entering twenty or thirty years after the 
commencement, will be called upon to pay larger ye^irly contri- 
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butkms than are required to Secure their own proportion of be- 
nefit, on account of being obliged to support the original sur- 
viving members, who, when they were young, perhaps never 
either gave to others half the present allowances, or paid much 
above half the annual contributions. Their best and youngest 
members will then perceive that they have gone upon erro- 
neoas calculations, and will desert them, the inevitable conse- 
quences of which must be, a still greater deficiency in their an- 
nual income, and a more rapid desertion and decline, until a 
total bankruptcy and dissolution take place. 

But the accumulation of capital which necessarily occurs in 
societies for a number of years at the commencement, has also 
led into the very erroneous opinion, that as the capital increases, 
90 ought also the terms of admission in the same proportion even 
for young members ; while the fact is, that as the funds increase, 
80 also do the first members increase in years and infirmities ; 
and though members enter subsequently to a larger capital than 
the first members did, they at the same time enter among a lar- 
ger class of aged and infirm people ^ who, from their payments 
being now inadequate to defray their allowances, must them- 
sdves either require all the capital that they had accumulated in 
early life, or be supported from the surplus contributions of the 
young members. The usual practice, therefore, of raising the 
rates of entry-money, and otherwise limiting the terms of admis- 
doQ, when a society has beeii some time established, and has ac- 
cumulated a capital, is doing a manifest injury to ^ot/r^ entrants, 
who can never derive any benefit from that capital. 

So much with regard to the errors in the sickness department, 
but the aame erroneous system of management is still more ob- 
vious in that for funerals, or sums payable at death. 

A member entering at 40 years of age, becomes entitled to the 
same allowance at death, as if he had entered twenty years before, 
while the society has been deprived of just so many years' con- 
tributions. It has been asserted, however, that a man at 40 is 
likely to continue as long healthy as one at 20, and, therefore, 
that a society runs just as much risk with the one as with the other. 
That such is not the case will be afterwards made apparent ; but 
although this wei'e to hold true with regard to sickness, stiH the 
case is different with regard to death. An entrant at 40 i^ then 
9livef and no possible claim could have been previously made for 
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hb funeral money. He, therefore, to all intents and purpoaeii hii 
pocketed twenty years^ contributions, deprived the society of tkt 
■mount, and thus placed himself in a vastly better situadn 
than those members who entered in early youth. 

But besides the great loss thence arising from the admisoonrf 
aged men, the usual method of only contributing for ftinenlss 
they occur, is attended with the most destructive ocxiaequcDoa 
While the members, or a great proportion of them, are yom^ 
the deaths will be few, but, with the advance of age, these id 
necessarily increase. Hence the demands will then alsoincieiK; 
and thus, in old age, when least able to afford it, the surviving 
members will find the contributions perhaps double what th^ 
were in youth. At the commencement of a society, too, tb 
members are generally few in number, and where a small m 
only, or perhaps nothing, is levied from each member, thebalimi 
if not the whole, must be taken from the sick-fund. Should tk 
members increase, so will also the deaths, and consequently tk 
contributions and disbursements; so that the accounts for funenb 
will ultimately equal, if not exceed, those for sickness, while tk 
sums received by the relations will bear no proportion to the w 
ments, or the period which the member may have been in the » 
ciety. 

The most pernicious, however, and certainly the most unjnit, 
of all the evils of the old system, is the giving funeral allowances 
for wives, and annuities to widows, without the payment of ade- 
quate contribuUons. Now that the principle of charity is abtt* 
doned, why should the married possess advantages over the hb* 
married ? Where all contribute alike, all should receive alike; 
and if double or treble allowances are required, they ought to 
be paid for in proportion. This is surely but equitable ; for is 
well might a married member claim sick-money for bis wife, with- 
out contributing for it, as demand funeral-money, or a widow^s 
allowance, under similar circumstances. It has been said, how- 
ever, let all marry, and then every one will be on an equal 
footing; but if all were to marry, then the same contribu- 
tion would not suffice ; and those who are now married, are just 
as much bound to contribute for their additional allowances 
as if all the members were married. But the evil does not even 
stop here. Upon the entry of a member, the society has seldom 
the means of knowing any thing relative to the health or age rf 
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his wife. Should she be old or in a bad state of health, her fii- 
nerakmoney will probabl j be very soon required. The member 
may again marry, pay a ^all sum, and in a short time claim a 
seccmd— nay even a third — wife^s funeral allowance ;«— and all 
diis chiefly at the expence either of the young and the unmar- 
ried members, or of the funds of a poor bankrupt society. 

But, heavy as this burden certainly is, it is nothing in compari- 
son with widows^ allowances. It should be particularly observed, 
that a widow^s provision is not the light burden generally suppos- 
ed, or one which may be added to a scheme without an adequate 
coDtiibution ; on the contrary, it will of itself inevitably soon 
bring a society to ruin. The same, if not stronger, objections 
ne therefore applicable to those allowances as to funerals ; but 
tt such benefits are now seldom promised by these societies, it 
aeems here unnecessary to do more than allude to them. It is 
sdll to be regretted, however, that many institutions, under the 
denomination of Widows' Schemes^ are still in existence, upon 
the most erroneous principles, and which will therefore be pro- 
ductive of nothing but loss, disappointment, and misery. 

Such, then, being the opinions by which Friendly Societies 
have been guided, and the system of management which they 
have very generally adopted, it is not surprising that they should 
have so frequently failed ; " their errors, however, are matter of no 
reproach, for the spirit is to be admired, which, revolting at the 
humiliation of depending upon charity, led their founders, seek^ 
. i^ for the means of independent support in sickness and in old 
age, to endeavour to attain the desired end, regardless of the 
dangers of miscarriage*,^ — ^but their experience having now laid 
the foundation of a more correct system, by affording data for 
computation, which could not otherwise have been obtained, every 
means should be used to found them on a more secure basis in 
future. 

{To be continued.) 

n - — — ■ ' I ■ ,■ I ■ 

• Highland Society's Report, p. 9. 
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On the Cotnparativc Nutritive Properties of Differait EMt 

of' Food. 

xjL vary interesting report on this subject was formerly pn- 
sented to the French Minister of the Interior, by MM. Pen^ 
and Vauquelin, two members of the Institute, the accurscj sf 
which may be depended on. It may, at this period of ptiblir 
distress, be valuable in those families where the best mode of 
supporting nature should l)e adopted at the least expenoe. 

The result of their experiments is as follows : — In breid, 
every hundred pounds weight arc found to contain eigfatr 
pounds of nutritious matter. Butcher'*s meat, averaging dv 
various sorts, contains only thirty-five pounds in one hundioL 
Broad beans eighty-nine. Pease, ninety-three. Lentils (a kind 
of half pea, but little known in England), ninety-fbur pounds 
in one hundred. Greens and turnips, which are the mort 
aqueous of all the vegetables used for domestic purposes, fur- 
nish only eight pounds of solid nutritious substance in one hun- 
dred. Carrots, fourteen pounds. And, what is remarkable, tf 
being in opposition to the hitherto acknowledged theory, one 
hundred pounds of potatoes only yield twenty, five pounds of 
substance^ valuable as nutrition. 

One pound of good bread is equal to two pounds and a half, 
or three pounds, of the best potatoes ; and seventy-five pounds 
of bread, and thirty pounds of meat, are equal to three hun- 
dred pounds of potatoes. Or, to go more into detail, three 
quarters of a pound of bread, and five ounces of meat, are 
equal to three pounds of potatoes ; one pound of potatoes is 
equal to four pounds of cabbage, and three of turnips ; but one 
pound of rice, broad beans, or French beans, is equal to three 
pounds of potatoes. 



On an Excellent Mode of* Coating Small Articles of Metal Toiik 

Tin, * By Thomas Gill, Esq. 

jyin Gill once witnessed the following superior mode of tin- 
ning small articles, such as tacks, nails, &c., for instance, with 
great economy and convenience 

The workman having previously made the surfaces of the ar- 
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ticks clean from rust or other oxide, by pickling them, or put- 
ting them into sulphuric, muriatic, or nitric acid, diluted with 
water, as usual, and washing them well afterwards in water, he 
put them into a stoneware gallon bottle, having an oval body, a 
narrow neck, and a handle to lift it by, together with a propor- 
tionate quantity of bar or grain tin, and of sal ammoniac. He 
then placed the vessel, lying upon its side, over a charcoal fire. 
Bade upon a forge-hearth, and heated it ; continually turning 
it round all the while, and frequently shaking it, to distribute 
the tin uniformly over the surfaces of the articles to be tinned. 
They were then thrown into water, to wash away all remains of 
the sal-ammoniac^ and finally dried in saw-dust made warm. 

The great merit of this process consists in the employment of 
the 9kmtmare vessel^ which not only prevents the dissipation of 
the sal-ammoniac in fumes ; but also ^ves up the whole of the 
tm to the articles to be tinned, which would not be the case 
were a metallic vessel to be used. 



On polishing Ivory ^ Bone^ Horn and TorUnse-sheli, By Dr 
Thomas P. Jones. 



I 



Ivory and Bone, eiUier plain or ornamented, 

voar or bon£ articles admit of being turned very smooth, 
or, when filed, may afterwards be scraped in the manner to be 
presently described ^> ^sir-h,^ present a good surface. They 
may be polished by^i^^tibbin/^hem first with fine glass paper^ 
aod then with a piece of Wet linen cloth dipped in powdered 
punuce-stone ; this will give a very fine surface, and the final 
polish may be produced by washed chalk or fine whiting, ap- 
plied upon another piece of cloth wetted with soap suds. 

Care must be taken in this, and in everv instance where arti- 
clea of different fineness are successively used, that, previous to 
afiplying a finer, every particle of a coarser material be re- 
moved, and that the cloths be clean, and free from grittiness. 

Ornamental work must be polished with the same materials 
as plain work, only using brushes instead of linen or woollen 
nigs, and rubbing as little as possible, otherwise the most pro- 
minent parts will be injured. The polishing materials should 
be washed off with clean water, and, when dry, the articles may 
be rubbed with a clean brush, to finish them off. 
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Horn and Tarioise'SkdI. 

These substances are so similar in their nature and (extm^ 
that they may be classed together, as far as regards the geneol 
mode of working and polishing them. A very perfect surfae 
is given by scrajHng them ; the scf aper may be made of a ram^ 
blade, the edge of which should be rubbed upon an oiLstiae; 
holding the blade nearly upright all the while, so as to forma 
edge like that of a currier'^s knife ; and which, like it, maj Ik 
sharpened and improved by burnishing, at ^east so far as ib 
hardness will permit. 

To prepare the work, when properly scraped, for polishi^ 
it is first to be rubbed with buff!, made of woollen cloth, nr* 
JicQy jrtt Jro/m grease ; the cloth may be affixed upcm afltf 
sUck, to be used by hand, but what workman call a £oA, whid 
is a wheel running in the lathe, and covered with the doA| 
dther upon its edge or periphery, or fiat face, as may be reqw 
ed, is much to be preferred, on account of the rapidity of ib 
operation. This buff or bob is to be covered either with pmi^ 
dered charcoal and water, or fine brick dust and water. Afla 
the work has been made as smooth as possible by this meaoB, it 
must be followed by another buff or bob, on which wasM 
chalk or dry whiting is rubbed ; the comb, or other article is t 
be slightly moistened with vinegar, and the bufF and wbitiii 
will produce a fine gloss, which may be completed by mbbin 
it with the palm of the hand, and^^ksa»«"^V*^rtion of dry whit 
ing or rotten stone. — Franklin Jo-»-nal' ^^o*- 



Jbstracts and Remarks relative to Captain Sabine's JEmm 
ments on the Dip afid Intensity of the Magnetic NeeSe^ ft 
different parts of the Northern Hemisphere. By Petki 
Barlow, F. R. S., Mem. Imp. Ac. Petrop. Communici 
ted by the Author. 

In my former paper relative to the magnetic experiment 
made during the late Northern Expedition *, I endeavoured \i 

* I wish here to correct an omission in the title of my former paper. It wt 
intended that the experiments should have been stated to have been << By r-ftft' 
Parry, Lieutenant Foster, and the oth^ OfTicers of the Expedition/* 
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supposed, both in my investigation and in that of M. PoinoB, 
that each particle of ^the magnetic fluid has the same intenatj 
of action at the same distance ; and, on this suppositicMO, all die 
conditions of its action are deduced. But if, instead of thb 
uniform action, we suppose the equatorial parts of a sphere of 
iron to act with greater intensity, as would actually be the ok 
if the temperature of the iron were increased in those parti, 
let us inquire in what manner, and in what degree, this would 
influence the laws deduced from assuming an uniform intenatjf 
at equal distances. And if it result from this inquiry, that n 
increased intensity, and a diminution of the natural dip about 
the equatorial regions, would be the necessary consequence of 
such a supposition, and an increase of the natural dip, with a 
corresponding decrease of intensity in those parts towards Ae 
poles of the iron shell ; and if, moreover, referring to actual ob- 
servations and experiments on the terrestrial globe, it should be 
found that corresponding phenomena have been observed in tbe 
frigid and torrid zones, we shall, I think, have strong reanai 
for assuming that the phenomena in both cases are due to the 
same cause, viz. an unequal temperature and a correspondiflg 
inequality of magnetic intensity ; but still not such as can be 
explained by as3uming a pole of intensity distinct from that of 
direction. 

Here, then, at once will be seen the principle on which I pro- 
pose to explain, first, the apparent anomalies which Captain Si- 
bine detected in his experimental re^iUs between the intenatf 
and dip in the frigid, temperate, and torrid zones ; and, seconcl- 
ly, some of the modifications in the daily changes of magnetic 
intensity, &c. which seem to be dependent on causes not em- 
braced by the general hypothesis of the daily rotation of the 
magnetic pole of the earth about its mean point. 

It is, I believe, to Dr Young we are indebted for the firsi 
analytical formulae for expressing theintcnsity of terrestrial mag- 
netism, as depending on the dip of the needle, viz. 

Intensity of dipping needle I = A J -^ ^ 

Intensity of horizontal needle I = A */ 

^ 3 + sec* y 

Where ^ is the dip, and I the magnetic latitude of the p^ure o 
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equilibrio in this position by two forces, one directed. towiordstlif 
polar ports N, and the other towards the equatorial parts C^ . Nov, 
conceive the actual temperature of the several regions torbe restor- 
ed, then all the parts between L and C will be increased in tempe* 
rature ; and, therefore, according to our supposition in magiietic 
intensity, while the intensity of all the parts between L and N 
will decrease, and the needle will, in consequence, be more in- 
flected towards the centre C ; that is, the dip will be increased: 
but the actual intensity, independent of the dip, will be gieider 
or less, according as the mean temperature shall be -now greater 
or less than the uniform temperature first suppo^d ; however 
this may bo, in this particular latitude, there is, at least,' some 
part in which the mean temperature shall be less than * the uni- 
form temperature, and beyond that point, towards the pole, the 
intensity of the needle will be less, from considerations of tern- 

perature only, than that given by the formula I = \/-jr_o » * ^^ 

it will also be less, because the dip will itself be greater than 
that which results from the principle upon which the for- 
mula is obtained. It follows, therefore, that, in ^very mag- 
netic meridian, there is a point beyond which, towards the 
pole, the actual observed intensity of the needle will be con- 
siderably less than ought to result from the formula giva 
by Dr Young, and employed by Captain Sabine; and, in 
a similar way it may be sh^wTTj^bat there is another point b 
each meridian t6 wards the Equator^nT^ which the intensity is 
considerably greater than that ^iv^r- by the formula ; first, in 
consequence-cjf'lRI increased temperature; and, secondly, in 
consequence of antacki&l diminution of the dip below that due 
to an uniform tejaapcrature. That this would be the actual re- 
sult due to th& magnetic action of an iron ball, heated as we 
have supposed, is unquestionable ; and the circumstance of such 
a law being observed in the different zones of the earth, and 
particularly the proof furnished by Lieutenant Foster's experi- 
ments, that the solar rays have a positive influence on the mag- 
netism of the terrestrial sphere, and an influence, moreover of 
that kind, \<diich is perfectly consistent with these suppositions ; 
we have, I think, string reasons for concluding, that the par- 
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tion, but also to the intensities in different parts of the wcvld, as 
will be seen by comparing them with the results obtained bjr 
Captain Sabine in various parts of the northern heiniqpheie» 
and with those of Captmn Parry and Lieutenant Foster, at Port 
Bowen, and other stations ; and, as the general results in Han- 
steen^s table of intensities, as well as those from obserratiooy ap- 
pear to be all consistent with the above explanation, we are jus- 
tified, I think, in concluding, that the discrepance between the 
intensities, as observed, and as computed from the fbrmuh 

I = A ij ' ^ Q » y arises from the unequal temperature of the 



different regions ; and, consequently, that the hypothesis of a 
pole of intensity, distinct from that of direction, is unsatisfactory 
and untenable. 



Tlie JbUoming are the dtps and tntensities^ as observed hjf 
Captain Sabine^ and as computed by the^fbrmula I =r A 
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St Thomas, 


00.5 N. 


6.75 E. 


May 1822. 


00 0.4 S. 


1.00 


0i» 


Ascension, 


8.0 S. 


14.5 


W. 


June ... 


5 10. S. 


1.005 




Bahia, 


13.0 S. 


38.5 


w. 


July ... 


4 1.2 N. 


1.00 




Sierra Leone, 


8.5 N. 


13.5 


w. 


March ... 


31 2.25 N. 


1.12 


1.115 


Marranham, 


2.5 S. 


44.0 


w. 


Aug. ... 


23 7.75 N. 


1.06 


L09 


Gambia, 


13.5 N. 


16.75 


w. 


Feb. ... 








Port Praya, 


1.5 N. 


23.5 


w 


Jan. 


45 26.1 N. 


1.27 




Teneriffe, 


2a5 N. 


16.25 W. 


Jan. 


59 50. N. 


1.67 




Trinidad, 


10.5 N. 


61.5 


w. 


Sept. ... 


39 2.6 N. 


1.19 


1.33 


Madeira, 


32.5 N. 


17. 


w. 


Jan. 


62 12.3 N. 


1.55 




London, 


5.15 N. 


0. 


w. 


Aug. ... 


70 3.5 N. 


1.72 


1.54 


Jamaica, 


18. N. 


77. 


w. 


Oct. ... 


46 58.25 N. 


1.29 


1.52 


Cayman, 


19.25 N. 


81.5 


w. 


Oct. ... 


48 4a3 N. 


1.32 


1J»3 


Drontheim, 


63.5 N. 


10. 


E. 


Oct. 1823. 


74 43. N. 


1.82 


1.52 


Hammerfest, 


70.5 N. 


24. 


E. 


June ... 


77 15.7 N. 


1.87 


1.57 


Havannah, 


23. N. 


82.5 


W. 


Nov. 1822. 


51 55.3 N. 


1.37 


1.6S 


Spitzbergen, 
Greenland, 


80. N. 


11.5 


E. 


July 1823. 


81 11. N. 


1.93 


1.66 


74.5 N. 


19.5 


W. 


Aug. ... 


80 11. N. 


1.92 


1.62 


New York, 


40.5 N. 


74. 


W. 


Dec 1822. 


73 0.6 N. 


1.79 


1.88 



With respect to the intensity of the horizontal needle, it will 
be obviously subject to different laws, because it will be less 
as the dip is greater, and greater as the general intensity is 
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greater. It follows, therefore, that the intensity of the hori- 
zontal needle may be at its maximum, when the general in- 
tensity is at its minimum, and vice versa, particularly in places 
where the dip is very great, because there a very few mi- 
nutes^ change in the dip will very sensibly affect the horizontal 
needle, while that of the dipping-needle will scarcely have suf- 
fered any perceptible alteration. Irregularities in the horizontal 
needle will therefore be much more common, and more appre- 
ciable, in northern latitudes, than in places near the Equator ; 
while changes in the state of the dipping-needle will be more 
common in the latter situations than in the former ; all which I 
believe is sufficiently consistent with observations ; at least Pro- 
fessor Hansteen has recently shewn, that the change of inteninty 
in the horizontal needle, between its annual maximum and mi- 
nimum, is much greater as the dip is greater ; and I think it 
highly probable, if his observations had extended to places nearer 
the Equator, he would have found it a minimum in one place, 
when it was at its minimum in the other. 

It would, however, be endless to trace out all the circum- 
stances that might result in different places, by supposing that a 
higher temperature developed a higher degree of magnetic in- 
tensity. I shall therefore content myself with what is above 
stated, hoping that it will be sufficient to attract the attention of 
observers to this probable cause of magnetic irregularities in dif- 
ferent parts of this terrestrial globe. 

Woolwich, ) 
19^A Mat/ 1837. j 

ERRATUM IN THE FORMER PAPER. 

For Professor Leibecb read Professor (9<ebodb 
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Air by Condensation. By M. u 

nicated by the Author. 

y\ HEN writing the articles cm the relati t" n. 
inserted in the last Number of diis Jou k) 
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my previous labours on the same subject in No. II., had already 
set a-working the great powers of Mr Ivory. But, on penisiDg 
the numbers for February and March, of that valuable united 
journal Tlie Philosophical Magazine and Annals of PhUosophy^ 
I found an attempt to bear down, not by rational argument, but 
purely by force of his own authority, all that I had formerly 
proved on this subject. I say proved ; for, although Mr I voiy, 
throughout his recent papers, is at great pains to state^ in the 
most pointed terms, the very reverse of what I had inculcated; 
yet he not only does not combat my reasoning, but admits, in 
the strongest terms, nay, eulogizes, in one place or other of his 
paper, all the data I have employed ; and every one who has 
but a moderate acquaintance with the mathematics, will see that 
the conclusions I have drawn follow as necessarily from the data, 
as those of any proposition in Euclid. A still more elementary 
investigation of the law of temperature in air, is given at page 
386. of the last Number of this Journal ; and the same conclu- 
sions may be legitimately drawn from the premises in various 
other ways. 

I did not expect that on this subject I was to be opposed by 
first rate mathematicians ; because such ought to see at once the 
truth of my conclusions, even although they may not admit my 
investigations to be altogether free from imperfections. Others 
are at liberty to withhold their assent, but men of science must 
give way, because it is not a mere matter of opinion. There is 
no alternative, if the data be admitted. 

Mr Ivory's paper is entitled, '* Investigation of the Heat ex- 
tricated from Air, when it undergoes a given Condensation."** In 
the Philosophical Magazine for July 18^5, the same author has 
given us what he calls " The Laws of the Condensation and Di- 
latation of Air,'' &c. and which are intended to serve the very 
same purpose. They had been published two years prior to 
this, by that distinguished mathematician M. Poisson. But, in 
the present article, no mention is made of the old laws, far less 
whether they are now repealed to make room for the new. When 
an author presents the public with a view of any subject, difler- 
ent from, or directly opposed to, what he had formerly given 
them, he is not only expected, but bound, in good faith^ to state 
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his reasons for such a change. Our author, as. we shall hereaf- 
ter see, is blamable in this respect. 

After some introductory remarks which had been repeatedly 
given in his former papers, the pretended investigation of. the 
new law proceeds thus,' — " We must next inquire according to 
what law the latent heat accumulates when air expands. When 
a mass of air, under a constant pressure, varies by the applica- 
tion of heat, I assume it as an acknowledged principle, that equal - 
quantities of absolute heat produce equal increments of volume.'*'* 
Now, on this I need only observe, that assumed principles and 
acknowledged principles are too often erroneous principles ; and 
it is the business of science to challenge the legitimacy of all such 
random and gratuitous assumptions. 

In assuming this acknowledged principle, Mr Ivory has been 
forced to transgress the much more sound and safe principle of 
Newton, — That no more principles are to be admitted than are 
necessary to solve the problem. Now, Mr Ivory knows very 
well, that I have repeatedly shewn that the problem can be 
solved in a most satisfactory manner, without this assumed and 
acknowledged principle. Nay more, I have shewn that it is a 
false and unfounded principle, as will farther appear by the 
perusal of this essay, which I hope will have the salutary effect 
of finally settling the true scale of the air-thermometer. 

Having thus noticed the loose hypothetical foundation of Mr 
Ivory's investigation, I shall now advert to its remarkable inconsist;- 
ency with his previously avowed doctrines. Thus, his laws or 
formulae given in PhU, Mag,^ July 1824, page 9., set no limit 
to the heat extricated from air by compression ; but, as we. shall 
Portly see, he has now confined that rise of .temperature withi- 
in a very narrow compass, and without assigning a sufficient 
reason for effecting such an extraordinary revolution in tl^e ua- 
alterable laws of nature ! In 1825, the greatest cold 
by the dilatation of air, could never descend below*— 448^ Fl 
but, under the new law, it is bottomless and unfathi 




» By looking into page 338, No. II. of tliblrJHpl^Sidl be Ibund, tii: 
though I had anticipated the scanty production ofliwfy the n^ law ofcoi 
densation, yet I did not iheu foresee, but doubted^ its cnoimous Irigori/ 
powers. 
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In July 1825, Mr Ivory was pretty sure that the TalneW 

the fraction, which he now calls — , was J, and assigned a moit 

absurd reason for it, as noticed in the last Number of tlm 
Journal. He also maintained, that it agreed sufficiently witk 
the experiments on sound. In February last, he makes tin 
fraction § ; in March f ; and, by this time, it is hard to sqr 
what may have been its fate. But, at all events, he avers and 
insists, over and over again, that it must be a constant quaft* 
tity ; and he contends, with equal zeal, for the accuracy of the 
law of Boyle. 

On these two points, viz. the constancy of the ratio of the 
specific heats and the law of Boyle, Mr Ivory and I are per- 
fectly agreed. They are the only data required for investigat- 
ing the true law of temperature in air, and from which it fel- 
lows as a necessary consequence *. However, when we reflect 
a little on the unstable nature of Mr Ivory'*s creed, it would he 
nothing remarkable, that, ere long, he renounce them both^ and, 
as usual, without wasting time in assigning a reason. 

The fraction of which we were just speaking, is the excess of 
the specific heat of air under a constant pressure, over its wad- 
cific heat, reckoned unit, under a constant volume. From the 
many experiments made with the apparatus formerly described, 
I have found that fraction always so close on ^, that I expect 
this will ultimately turn out to be the true quantity ; and I 
think, the circumstance of this value pointing at the existence 
of a repulsive force, between the particles of air, inversely as the 
square of their distance, adds greatly to the probability +. It 
scarcely deserves notice, that the value of this fraction, as com- 
puted by Mr Ivory, from the experiments of Desormes and Cle- 
ment, was always .8492, till I gave the correct Number .854^ 
which he has now got hold of. 

In the Second Number of this Journal, I instanced the para- 

• This law,' it will be recollected, is, that, when the variations of the quan- 
tity of heat in a mass of air are uniform, those of its volume, under a con- 
stant pressure, form a geometrical progression ; as do likewise the variations 
of pressure under a constant volume. 

t See last Number of this Journal, p. 391. 
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doucal circumstance, that a correct result may sometimes be 
obtained from erroneous premises ; but fortune has not here fa- 
voured Mr Ivory with any such conclusion, nor saved him from 
announcing, as the result of his investigation, a proposition 
which, he says, ^^ solves the problem,^' although it may not only 
i be condemned on its own evidence, but it obviously involves 
, the consequence, that air, having the temperature of 32° F., 
I can never by compression be brought to 212°, — a result noto- 
\ riously at variance with observation, which has never yet disco- 
I vered a limit to the rise of temperature, — but a result, let us re- 
collect, which supposes the absolute zero at — 448° F. When 
I would tinder kindle under the boiling point * ! Had the same 
air been ratified only eight times, it would have been cooled 
down to — 1228° F., or 780° below the absolute zero above men- 
tioned. A more extravagant inconsistency cannot well be con- 
ceived, if we except the still greater cold attending a greater ra- 
refaction ; and yet, according to the laws of 1825, the greatest 
cold could never reach — 448°. 

The proposition alluded to, and which announces Mr Ivory''s 
new law, is this : " The heat extricatedjrom air when it under- 
goes a given condensation^ is equal to \ths of the diminution of 
temper aJtv/re required to produce the same condensation, the pres^ 
sure being constant. 

But since ignorantia legis nemini excusaty I shall, for the 
reader^s edification, present him with a comparison of the laws. 
Let a be the expansion in the volume of air at zero, for one de- 
gree of the thermometer ; ' t the temperature by the common 
scale, for the initial density ; and i the change of temperature 
on the same scale, produced by changing the density of the air 
in the ratio of ^ to unit ; or, ^ is the quotient of the dennty at 
the end of the operation, when divided by that at tl v 

ning. Then the old law of condensation givea ii 

a X**" 



'iC- 



* According to the experiments of ^ 
comes ignited in ur condensed into one-flftik • :hv 

new law, only produces a tempenituze of 32* + ''^''' 

the boHing p<nnt ! 
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and the new law announced above is 

l+ar 8 — 1 

t = X s X 2 . 

a 8 ^ 

Two very different laws to be sure. If t =z 32° F., and coo- 

1 
sequently a = jjo for Fahrenheit's scale, we have. 

For 1825, i = 480° (e^ — 1 ). 



For 1827, « = 180° x ^ 



— 1 



The truth of all I have alleged against the new law will nof 
be manifest ; particularly, that the quantity i can never amount 
to 180°; that is, the temperature can never, by condensatkn, 
be raised 180°, or to the boiling point of water. So that, un- 
der the new law, we need never attempt to kindle tinder in i 
condensing syringe. 

If we compute the increase of temperature for a quadrupk 
condensation, by means of the formula given in 1825, viz. 



i = 1±2I (,4 _ , ), 



we shall find, that the rise of temperature on the ocmimon scak^ 
or the value of i, obtained by putting 5 = 4, is exactly equal to 
the sum of the rises obtained at two operations, taking an inter- 
mediate density. Thus, put 5 = 2, and find the value of t; 
then add this to r, and find a second value to i ; it ^m h 
found, that the whole rise of temperature is precisely the same 
in both ways. The character of the formula, therefore re- 
mains unsullied by this test, though I do not mean to say that 
this is a complete and positive proof of its correctness. On fint 
seeing that formula in M. Poisson^s memoir, I tried it. by dna 
test, and the result did not lower its value in my estimatioD. 

It is plain, that any formula which will not bear to -be lo 
handled, must be a mere visionary shadow, self-condemned, and 
good for nothing. I therefore proceed to apply the same 
simple test to the trial of the new law. 

The new law of condensation is, of course, meant to be quife 
general in its application, — answering alike for all moderate 
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temperatures and densities. Let us see how it stands the fore- 
going test, of computing the rise of temperature due to a qua- 
druple condensation, by a single operation, and by two separate 
operations. At one operation, we have, putting 5 = 4, and 

1 

448 

a o ^ 

Again, , with g = 2, we obtain i = 90^ Adding this lo 32° 
makes the initial temperature t = 122°, and the formula, with 
{ again = 2, becomes 106°.875 for the second vahie of i. Hence 
the whole rise, computed at two operations, is 90° + 106°.875 
= 196**.875, which exceeds 135°; the rise at one operation, by 
the enormous quantity of 61°. 875. 

A similar inconsistency will come out in whatever way we 
vary the trial, and whether we use rarefactions or condensa- 
tions. But I shall now apply a more obvious test. 

In the case just considered, air at the freezing point, or 32° 
F., had that temperature reused 90°, or to 122°, by having its 
density doubled. Now it is clear, that, if the new law were cor- 
rect, the same air, by having its acquired density halved, should 
just have its temperature lowered 90°, or from 122° to 32° F., 
bdng in every respect restored to its original condition. But 
if, in the above formula, representing the new law of conden- 

sadoD, we put t = 122°, a = -j—y and c = i, the depression of 

4'xO 

temperature is no less than 213°. Tt^ • and, consequently, the re- 
sulting temperature, in place of 32°, is 122°— 213°.75 = — 91**.75 
F. ; ^ving the monstrous error of 123°.75,. just double of that 
in the former example. 

On the other hand, when the formula representing the old 
kw of condensation is tried by the same test, not the slightest 
ioconiastency can be detected ; because this is founded in fact, 
but the new law in fancy. 

It would be no difficult matter to apply both of these tests in 
a general way, by means of symbols ; but the above proof, I 
presume, will be deemed quite conclusive, and will be more ob- 
vious to a greater proportion of readers. 
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The absurdity of the new law of condensation is therefore ren- 
dered evident to demonstration ; and, indeed, if we reflect for a 
moment on its illegitimate origin, we shall cease to wonder at its 
untimely fate. 

The result clearly proves what I formerly stated, iJiat it 
is impossible^in the very nature of things^ for the change of the 
quantity of heat in air to follow the change of volume under a 
constant pressure, if we admit the law of Boyle, and that the 
specific heat of air under a constant pressure, has to its specific 
heat under a constant volume an invariable ratio. So that, in 
spite of all Mr Ivory^s analytical skill, he has allowed his pre- 
judices to run him into a most untenable delusion ; but having 
virtually renounced his former tenets, it is not very obvious 
what he can next embrace. 

Postscript — It will be found on examining Mr Ivory's pa- 
pers in PhU, Mag. for February and March last, which treat 
expressly on his new law, that no intelligible reason is ^ven 
for such a radical reform. This excited in me, and proba- 
bly in many others, no small degree of surprise. For every one 
would have naturally expected, that a most satisfactory reason 
for the change should have prefaced his first paper ; and since 
his article on Sound, in the Number for April, did not profess 
to treat of the new law, but is styled an " application'' of it, I 
never thought of searching there for what ought to have ap- 
peared so long before, and was foreign to the title. But since 
my paper "^" M''~tX?*'3' "^ articled was sent away, I happened to 
look into^ms article, on sound, and found a very brief and ob- 
scure hint that something of his in Phil. Mag. for June 1826 
was liable to objectiion. At first, I thought it should be June 
1824, but afterwards saw that it must mean July 1825, and 
then perceived thai such was all the explanation or admisdon of 
incorrectness we were to expect on this mysterious transaction. 
But this, after all, was an admission of error in a point where 
he was mostN^orrect ; and therefore really worse than no ad- 
mission. Beforie, however, making this tardy and useless con- 
fesidon^ our au'dior tries to have MM. Laplace and Poisson first 
4& the scrape, and prefers a charge against them, which, I have 
no doubt, be wiU discover to be without foundation, when once 
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I Ills notions get right about the scale of temperature, and the 

^ laws of condensation. 

^ It will now be seen, that my not looking sooner into the PhU. 

JMiag, for April was a matter of no moment ; and every one will 
1 be able to judge whether Mr Ivory has there redeemed his 

pledge of " clearing away all the clouds of obscurity,^ of which 

perhaps he had the best share himself. 

1: 

t 

k A Tmir to the South of France and the Pyrenees^ in the year 
i 1825. By G. A. Walker Arnott, Esq. M. W. S. (Con- 
I tinued from a former Number). 

JlIaving provided ourselves with all that was necessary for our 
* journey, we left M ontpellier in the diligence on the 17th May, in 
^ company with our two friends MM. Requien and Audibert, and 
j arrived vety late the same evening at Narbonne. On our route, 
j we picked up very few plants, partly owing to our observing scarce- 
I ly any of interest, and partly to the difficulty of getting out of a 
public coach when we did discover any. About Beziers, we first 
saw Paronychia hispanica^ DC. (Jllicebrum argenteum, Lin.), 
and Echium violaceum and plantagineum of French authors ; 
but I have very great doubts if the latter be the true E. plan- 
tagineum of Linnaeus ; for, if I recollect well. Sir James Smith, 
in the Flora Graeca, describes the leaves of the E. plantagineum 
as having strong lateral nerves, and covered with a soft pubes- 
cence. In the above two French species, however, which I 
consider as mere varieties of one species, the lateral ribs are by 
no means conspicuous, and the hairs are always more or les ri- 
gid. The description given by De Candolle in the " Flore 
Fran9aise^ answers well to the plant of Linnaeus ; but it is only 
indicated at Nice upon the authority of Allioni, who may have 
confounded it with the E, violaceum *. 

• That which is indicated at Narbonne in the Supplement to the *' Flore 
Fran^aise", is certainly the same with ours. Mr Bentham (Catalogue des 
Plantes indigenes des Pyrenees et du Bas Languedoc, p. 76.), also considers, 
what we found as mere varieties of each other, but that each is the true Lin- 
nean plant : he further observes, that " when the plants grow close togethet 
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On the afternoon of the ISth, we made a short ezconiooli 
a small hill called the Tech de TAgnelle (la Nielle of fioiiie,ai 
la Nivian of others), on which, and in the plain betwixt it ad 
Narbonne, we found a few rare species : some of these woe! 
a good state, though many, on account of the extreme droiig|hl, 
which in a great measure had destroyed the crops, were m 
much advanced. Among those we secured, were JPlantagoi 
bicans, two or three Medicagos^ Paronychia hispanica, j^qfs- 
brium columna^ Sonchus tencrrimns^ Lonicera balearicaj Dm 
(with which L. implexa. Ait. *, appears identical), Melica ff 
ramidaliSy of which M. minuta is merely a starved state; & 
chrys Morisoniy Leuzia cotiifera^ TrifMium hispidunij and U- 
chenalia serotina^ which form no bad specimen of what we ooi- 
menced our excursion with. Silene quinquevuinerd, and S,U' 
rastoideSy were here so intermingled, that one feels astomfiU 
that they had ever been separated as species : the petab emv* 
ginate or entire, the pubescence, and the absence or presence ol 
spots on the petals, were marks evidently set at nought by » 
ture, and of no use to any but a mere herbarium botanist a 
horticulturist. In addition to the above, we met with an J* 
themiSy perhaps A. incrassaia^ Loisl., though in some poiDtiil 
does not well agree with his description. 

On the 19th, we traversed the Montagne de la Clape, whidi 
is calcareous, exceedingly arid and dry, and destitute of anjf 
kind of covering higher than a Cistus. On our route to it, tn 



in a poor and arid soil, the radical leaves are early destrojed, and tiie stfi 
becomes straight, and simple, especially at the base, forming then the E, m 
laceum of authors. When, on the contrary, it occurs in a rich soil, thoii^ 
dry, with abundance of lateral room to grow^jviiecially when on the rofld-ada 
where it has been trampled under foot, its radical leaves grow to a great mwt 
and its stem is branched from the base : it is then the E, plani€tffineum. Thi 
stiffness of the hairs varies much in both cases." To the above-mentiooec 
^^ Catalogue," Mr Bentham has prefixed an account of our Tour to the Ftie 
nees. As a translation of it will contain nearly all that I was about to saj, 1 
feel assured that my readers will excuse me for giving one, instead of telliiu 
the same thing in different words. Much, therefore, I will translate, and when 
I have any thing to add, that he may have omitted, I shall do so : I shall alsc 
extend the botanical notices. 

• This must not be confounded with L. impiexa, Willd. which is evidentl} 
the same as L, etrusca, Savi. 
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met with: Frankenia tntermedia^DG. the leaves of which were 
covered with a Puccinia-y which may be P. Frankenice^ Link *. 
On ascending the hill, we found in the clefts of some extremely 
rugged rocks some interesting plants, but some of them too far 
advanced : — -Btiffbnia perenniSy Melica pyrarmdoflisy Piptaihe-^ 
rum cwruiescenSy Alyssum sptnosuniy Dianthtts pungensy and 
Lavjaiera mariiimay were among the number ; and in the dry 
grassy turf near the summit, we discovered for the first time 
Medicago ktocarpuy nob. f This beautiful species is suffruti-i 
cose, smooth and prostrate, and may have been long passed over 
for Trifblium ccespitosum; the legumes are perfectly smooth^ 
which, with other characters, will at once distinguish it from the 
closely allied M. suffruticosa. From the point we found the 
above to the Redoute Montolieu, was a pretty long and tire, 
some walk : the ground was extremely rough with stones, and 
we saw scarcely a single plant that could recompense us. At 
the redoute we found the Viola arborescenSy but so far advanced 
that the capsules had already burst open, and scattered the 
seeds. From thence we kept along the searshore to the Isle St 
Lucie, walking for three or four hours of the hottest of the day 
on the broad sandy beach, without a single trace of vegetation, 
scarcely even were there any algce thrown on shore ; but we saw 
some shells of the Argonautas, On all this long track we did 
not meet one human being, except what constituted a large 
group employed in drawing their nets : they consisted of two or 
three men, and about twenty stout sun-burnt women, but all so 
dressed alike, en adottesy that it was by their voices alone we could 
recognise the fair sex. Little serves to amuse us, when we have 
nothing else, and the above circumstance contributed in no small 
degree, until a multitude of StaticeSy and other maritime plants, 
piesented themselves to us in the island of St Lucie. Had a 
botanist been the first to discover this spot, he certainly must 

* Dr Greville informs me it is Pucdma Lychnidearum, Link ; but I do 
not know where that is described : it is certainly not P, lychnidisy DC. 

•f* Although the legumes are smooth, or free from pubescence, they are 
nevertheless strongly reticulated ; so that I have to regret that our provi- 
sknial specific name kiocarpa has been adopted by Mr Bentham in bis '^ Cata- 
logue.'» 
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have named.it the Island of Statices : — St, aristata, duYiddUe- 
ybliih diffiisay^rulaceay monopetdlay oleifolia, and retictsbxfay sre 
mentioned as natives of it, and indeed we found all of thiese: 
Several EuphorbuUy AHragahis massUiensiSy Scorzonera par- 
ijifloray and Juncus Gerardi (J. camosus^ Bieh. and Sm.), we^ 
among the others we gathered. In the evening, we descfenfe A 
iedong the east side of the canal, and slept at La NouVdOi^Vk 
flirty village, where we could scarcely get any thing to ^t (Hftt 
even fish), and dared not complain, the lady of the house trinfeT^ 
her tongue so nimbly as to keep us all in order. A bad sibb^ 
per and a scolding hostess were not sufficient inducemeintii (dr 
us to remain here another day; so the next morning at day- 
break we began our return to Narbonne. We examined all on 
the west side of the canal, and obtained better specimens 6f 
many species we collected yesterday. Passerina dioica here 
jbrmed thickets, and in the intervals we observed some poor 
specimens of Evax pygmaus^ L^ingia hispanica^ Bupletirum 
glaucum : of Tamarix qfncmuiy Reseda alba, and Doruzx mau- 
ritanicuSy we found a few specimens, besides several others of 
less note, that it is unnecessary to mention. Although we had 
every reason to be satisfied with our excursion to this island, 
tliere is no doubt but one would more successfully visit it, eithA^ 
somewhat earlier or later : the small plants, as the Evax ' atid 
IjgfltngujLy had suffered much from the heat ; and the' Iar^#r 
ones, as the StaticeSf are scarcely enough advanced until '-tHe 
beginning of June. The Isle St Lucie was lately an island se- 
parated by the sea from a long narrow neck of land. Whilst 
they brought the canal, a branch of the Grand Canal of Lafi- 
gaedoc, down this part, it was no difficult matter to compile 
the isthmus, and consequently make St Lucie a peninsula:* this 
W2^s done, so that it is at present no island, though still retaiV 
ing its old appellation. We finished this excursion by return- 
ing by Capitoul, a small village on the side of the Montange 
de la Clape, where we expected to fmd the Atradylis humiHs : 
we were, however, disappointed, as we got merely one or two of 
last year''s stems, and some new ones scarcely emerged from the 
earth. Let those who can, visit this hill about the very com- 
mencement of May, and, above all, carefully avoid the sea* 
beach. 
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Betwixt Narbonne and Perpignan, to which we now bent our 
course, is a&'excutsion of two days. The greater part of tbf 
first we spent in the neighbourhood of the old abbey of Font- 
froide, once a fine building, though now the upper storey is oon« 
verted into a miserable auberge, and the lower into a stable* 
Passing the village of St Andr^, we reached Donos, where, in- 
stead of spending the night at the village^ we were most hospi- 
tably received at the chateau, the house of the proprietor of Uie 
estate. The first part of this excursion was very rich. Beudes 
many species of small plants (among which may be mentioned 
PipifUherum pamdoxumy Melica cUiata^ Laflingia htspa/nica^ 
Bfiza maadmay Cytinus hypoctsttiSy Trifblium Cherleriy and 
Tctpis barbata) which we met with on the hills about Font«> 
laurier, wd found, in the wood of Fontfroide, a great variety of 
Cistiy all of them in flower : here were Cisttis aJbus^ poput^fb^ 
lius fiy monspeliensisy crisptis (both with red and rose coloured 
flowers), hngifbliuSy and several states of scdvjfdlius^ at perhaps 
hybrids between that species and C. monspeliensis. The rarest 
of all no doubt was C. bmgifolius : of this seldom more than a 
«ngle plant is found at a time, which alone would lead to a sus^ 
jfncion of its hybridity ; it may have sprung from the C monS'*' 
peliensia and C. populi/blius. C. corbariensiSj though indicated 
here, we did not meet with. This is perhaps another hybrid 
between C salvifolms and C. populifblius. De Candolle has 
made it, in his ^^ Flore Fran^oise,^ a variety of C salvi/bRuSt 
and Dunal, in the ^^ Prodromus,^ though he retains it as a spe- 
cies, places it close to that species. Its appearance is that of a 
small-leaved variety of C. popuUfolius * ; but the peduncles ha- 
ving no bractese at their base, point out the propriety of Dunal^s 
arrangement, unless, indeed, it, as well as many other of the 
CistinetB^ were to be turned out as hybrids, and left to the care 
of the florists. In addition to those mentioned as found at 
Fontlaurier, I ought to notice the Helianthemum guttatutni 
whidi here puts on so many appearances, that one at first would 
« I ' 1 1 II ' ■ ' ■ ■ 

* Mr Bentbam thinks that C corbariensis arises from the young autumnal 
^^oots of C. populifoUtu beginning to flower, and that it is identical with this 
latter species (Cat p. 72.) 
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imagine thqr had fousd as many distinet qpecies. The itoee 
fffindipal variaticms weit, however, , that of H. gutiaium Duo., 
ift wliidi, though' the stems be. hirsute, the pedicels are genosat- 
ly glabrous; dT JET. ertocaubm Dun., in which the whole pliftit, 
ilie pedicels not excepted, is rough with white patent, bristty 
' hairs ; and, lasdy, H. punciaium Dim., of which the leaveis are 
cmered with a very short, thick, starry pubescence : these three 
staftes I beheve to arise from the seed of the same plant. There 
HP alai^ little doubt but H, pkmtagineum and H. inconspicwm 
kte only varieties of H. gutUxtum, 

Early the next morning we quitted Donos, and traversed tb^ 
Low Corin^res to Cascastel, where we turned, and took a retro- 
grade direction by Durban and Villeseque to S^jean. In aH 
parts of this route, we were so fortunate as find our lately disco* 
¥«red MecHcaga kiocarpa ; and at Cascastel we even found an- 
l>tfaer new species, M. reticidaia^ nob., approaching M. fomata^ 
bat differing by the l^ume reticulated, and furnished with a 
thick, bisulcated, tuberculose margin. Astragalus pentaghtHs 
and sssameuSf and Euphorbia huAda, presented themselves, but 
in amall quantities. Makomia qfricoffia was also rare, but the 
nme could not be said o( Convolvuius aUhaoides, which covered 
the side of a hill near Durban. In all the excursions we have 
inade since our arrival at Narbonne, we have occasionally 
found specimens of Hippocrepis scorpioideSf Req. a new species, 
not tmoommon throughout the south of France, closely allied 
io'H., eomosa<i but distii^inshed by the legume being more cy- 
findrical, and nearly straight, as in Omitkopus, 
■ We arrived at S^jean about nine o^clock, and intended to set 
off by the night diligence for Perpignan ; but when it arrived 
about an hour after, there were only two vacant pkces. Two 
of the party set off, while the other two (of whom I was one) 
remained, resolved to wait for another vehicle expected about 
eleven. It arri veil, and we were fortunate, if I can apply that 
Word to the being squeezed nearly to death between two fet Spa- 
niards, who alone seemed titter for tiUing the whole interieur 
than for occupying two of the three seats on one side. Notwith- 
standing, the whole cargo arrived at Perpignan about four in the 
morning, not ten minutes after our friends, who had fared no 
better than ourselves. 
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agnuSrcastus grew every where about Bagnols ; but the most 
iiitoefitiiig {dMit in the whole, valley was Gymnogramma lepim^ 
pij^lOf Desv. The mosses were few in number^ and not 'in 
vtey good condition. I was, however, enabled to recognize Bar^ 
irmmia striata^ Schw. by its single peristome. We ought to 
have found Nonea hdea on the rocks about Collioure, and jifi^ 
naria peploides *, La Peyr. about PauUilas,^ but returned to 
CoUioure without seeing either. 

. iOn the 28th, having previously ascended the Montague Verte 
by N. D. de Consdiation, and procured Mcdva Tournefbrtiif 
JJIiwn triquetrum, Medicago suffrtUicosa (a new and disdnd 
Tanetjr) CjftMus triflorus-and candicam^ we returned to Per- 
ipjgasxk. Thus finished this rich excur^on: all the best plants 
w^.in good condition, and instead of three, there would have 
been sufficient employment for eight days. The whole chain of 
theAlberes must be stored with species of great rarity, and the*^ 
ngirthem must be even far inferior to the south or Spanish side,, , 
wfijch we had not time to visit. 

^B^ Jlfo^.— rThis day was Charles X. crowned, and cooseri..^ 
qufptly kept as a day of festivity. It is almost worth while tlj^j 
goto Per{»gnan to see ^heir national dances; and I regret exr. 
oeedingly I can give no idea of them by description. I sbal^ . 
never forget when, as if by the touch of a magician, all the fe<< , 
nudes were, at a particular part of the tune, seated on the shoul- 
ders of the men, and then put down agidn on terra Jlrm^ 
die evolutions in the dance being uninterrupted. In the after- 
ODOO^ a few halfpence and sugar-plums were scattered among 
th6 peasantry. The town of Perpignan is not handsome, bat 
llie promenades are fine. The features of the common people, 
as^may be expected from the greater heat, ar^ much more swar-. 
thy than at Montpellier: several females were almost black, andf 
had even the thick nose and lips of the African negro. 

(To be continued.) 



• TiziSy 80 fer from being the Ar. pepMdes of liimaeus, does not even be- 
long to the same natural order : it is a Hagea or Pdycarpon^ tor these genera 
ariK ctfrtainlj not distinct M. Gray of Paris, who has j^ven me a specimen 
frowi the rocks at Portvendres, named it Polyoarpon pentandrum : it is closely 
tW^loIhiJI^apoiifedrjpMf^, 
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opinion of some, who suppose Selinus.to have been founded by 
the Phoenicians, he inclines to believe that it was founded by ' 
the Sicani : supporting his opinion by the remarks of DiodoruSy 
that Dedatus, having come from Crete to Sicily, (long before 
the Phoenicians, as is well known), built, in this city, a bath, in 
which was collected hot vapour issuing from the earth, and fii- 
ducing a soothing pleasure in the human frame. In SeliiiUrf, 
among other very ancient edifices, was a celebntted temple <X. 
Jupiter Agbneus, before the altar' of which, according to Heit)^ 
dotus, Eiu-leon was sliun, who unhappily aspired to beoorte ii 
tyrant, after having earned the divine title of Libet*^tbr. 'but 
€!rery vestige of this temple had disappeared for idahy ag^'; 
and it wonld seem, perhaps, a hopeless task to discover it 
Three very ancient temples, of moderate size, hav^ been db- 
covered on the spot now occupied by the citadel ; and thMie 
others of a posterior age, but of more ample dimensions^,' Ikf the 
place caDed The Pillars of the Giants, about a mile from ' ^ 
dtadel. None of the second group could be the temple of Ju- 
friiter Agorseus ; none of the first had been cotijectiired to be sd. 

The six temples are all built '6f a shell-limestone of the teif- 
tiary formation, like those of S3n*acuse, df Agrigentum, cddt 
Segesta, and have ornaments of a granular limestone of the se- 
condary formation. The fragments of the liiietopes, composed 
of this last material, almost all foriiied part of a sculptured fHese 
in the middlemost temple of the first group ; and some of th^li^ 
belonged to the central one of^The Giants* Pillars, The crampfe 
(Tessersi), found in coh^derable number between the respec- 
tive triglyphs, much facilitated a kn6\vledge of the conseicutiv^ 
disposition of the metopes ; and, consequently, (thanks to the 
.drawings which the two English artiste made on the spot)' to 
their recomposition. 

The work was* commenced by the reunion of the metope^ of 
tlie temple of the citadel. Of the ten which originally existed, 
they have succeeded in joining three nearly entire, viz. the 6tb, 
the 7th, and the 8th, each 4 feet 9| inches (English measure) 
in altitude, and 3 feet 6^ inches broad. 

In each are three jiguresy represeritirig^i mytholo^cal 8tibject 
^* a ciitumstance worthy of notice,'^ says the author of the me- 
moir, " since no more than two figures have ever been observed 
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iJMAii with tlie mj^xeiogy of the statue erected fay then jtier 
Ther m o pyl g, in grateful aeknowledgniefit of hie having, 
ibetr fives justly forfeited by their crime ; and with the 
00 two Greco-Sicilian vases of great antiquity, one seen by^Ae 
author in Palermo, the other at Girgenti. 

To find on three consecutive metopes the actions of tibree som 
of Jove engraven ; and to know that the ancient SeUnus, wfaeie 
there was a temple to Jupiter Argoraeus, occupied the sdte of the 
^dtadel of Selinunte, gives probability to the idea, that the me-, 
jtopes belonged to that temple. In like manner, says the audior, 
we find the war of the ^ants sculptured on the fafade of the 
temple of Olympian Jove at Agrigentum. In one of the tjon- 
|tons of the Parthenon at Athens, we behold the representation 
of the birth of Minerva ; and in the other, her contest with Nep- 
tune. Thus, in the facades of the most celebrated temples of an- 
tiquity., were represented deeds relating to the divinity wor- 
iehipped within. 

With respect to the middle temple of the group of the PiJIars* 
'^tke Giants, (to which none can compare in size, except chat of 
' )he Agrigentine Jupiter,) not having succeeded in piecing any 
' jdf its nietopes, it becomes difficult to decide what subjects. tbey 
Itgpresented^ Each of them contained no more than two figio^s, 
aeemingly of warriors and women intermixed. Hence the author, 
afUr an examination of numerous fragments, is of opinion 
that they re{H?esented Amazons, and has proposed as a question, 
iwhether th^ subject might not be the invasion of Attica by those 
heroines ? 

The metopes of the temple of the citadel evince, from the 
rudeness of the back ground, and of the most elevated parts of 
the sculpUire, no less than by the hardness of the figures them- 
selves, an extreme antiquity. The Hercules Melampyges alone 
is somewhat less rude ; and one pan perceive that it unfolds the 
germs of the successful efibrts at perfection which the art of 
sculpture was then making. Certainly the horses (a phenome- 
non which each may explain in his own manner) are most beau- 
^ifiil, not only relatively to the human figures, but absolutely ; 
and on seeing them, we are inclined to refer them to the perfecr 
tjoji of the art. 
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serves the mithor, is their being in such bold relirf, that the 
greatest number touch the 'grcmnd only in a fefw isolated poiatK. 
!ftiMn4bi9 it k evident, be adds, that, when they were executed, 
ahready Icmg experienoe had^taught, that, in reliexx»eaLfoaediiiU} 
tbe open air *^ the detaching of the figiures contributes much to 
the distinctness of the groups, . and to the harmony of the gene- 
ral effect. Th^ efxecutioB, he adds, is in every respect wot^y 
of liie school ^whioh preoeded- that of Phidias. 
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We have before us.-a letter of Sig. HiUorff, written from Se- 
linunte, 80th December 1828, to the editor of the Journal of 
Alts in Stuttgard, whidi seems to confirm the above remarks. 
It is ta be regretted^ that the theatres of Taormina and Cata- 
nia^ and the temples of Gicgenti, bad not left leisure to the Gee- 
man artist to enjoy his visit to Palermo, and to follow, ms dia- 
cQfverer and illustrator of. the metopes of Selinus, the unfortu- 
nate Harris, on whose memory he bestows a tear, which we have 
pleasure in recoi^ng. 
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On the Magnetic Influence of the Heat produced by the Solar 
Raye^ S^c. By Mark Watt, Esq. Member of the Werne- 
rian Society. Communicated by the Author. 

xjlS the curious and diversified \ aiigtliomena disclosed by recent 
investigations into the laws of ma4);hdism, and the delicate im- 
pressicms c^ which they are susceptit^, have become objects of 
gttncml interest; perhaps a short s^tement of a few experi- 
ments made on the magnetic needle last spring and summer, in 
the Isle of Wight, may not be unacceptable.^ 

A magnetic needle of about three inches long was used, and 
waa4suspended by a hair, which hong; firom a stand, and^ sur- 
rounded by a sjnL^^f p^teboard, to protect it from any slight 
current <if abtMtl!i^t pasi^ through the room. The needle 
gave nmilar indications to« another, which was boxed in the usual 
way". 
^ It is* getieralty supposed, that when a magnetic bar is placed 

* Che ne rilievi da esporai in campp apertp il distaoeo (ieUe figure. 
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the wesiwafd than the oommoQ compass needle. As the ta^ 
dency of the north poles of these magnets was to verge towards 
the west, in the direction of the variation, when placed undJer 
these circumstances, it seems to favour the idea that the cause 
ci the variation is distinct from the law which gives to the mag- 
netic needle its polarity. 

It appears that, when the magnetic needle finds itself in what 
may be termed a new situation in respect to the influence tha^ 
may aSecX it, a considerable time is often necessary before it can 
adjust itself to those alterations, making sufficient allowance m 
the time it would take to settle, when any way set in motion. 

This is exemplified by fixing two magnetic bars on the 
circumference of a circle, at the distance of 90^ from each 
odier, the circle being suspended by a hair from the centre ho- ' 

" ' ~ ' ft 

rizontally, and balanced so as to move round easily ; and the 
two north poles of the bars placed outwards, and the south poles 
pointing to the centre of the circle, in the direction of the radii. 
If the north pole of a powerful magnet is placed between the 
north poles of the bars, at the distance of two inches on a sepa- 
rate stand, they commence to vibrate, and the alternate repiit- ' 
sion of the magnetic bars by the third magnet, causes the drdfe 
to osdllate for nearly half an hour ; and, when it ceases, the re- 
pelling magnet, if the needles are equal in power, will be exact- 
ly between them. If one is stronger than the other, the strong-, 
est will be farthest off. The same phenomenon ^ould take place"^ 
in an inverse ratio, if an attracting magnet was introduib^^ 
between the bars; the strongest resting nearest the attractor. 
Tins is too refined an experiment to be shewn by a commoii ^ 
magnet, but is exhibited by considering the north pole a larg6 '^ 
magnet. If we place two magnetic bars across each other ik ^ 
right angles upon a piece of cork, swimming in water, the 
strongest needle will rest nearest the north, if alike equidistiant ^ 
from it. 

Though the pointing of the needle was altered by its being 
surrounded by wax, it did not lessen its sensibility to the power 
of other attracting bodies ; but seemed, on the contrary, radier 
to increase it, by leaving it more free from the influence of the 
polar attraction. One object I had in view, by diminishing the 
polarity ot the needle, without interposing^ any other attracting 
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List qf Rare Plants which have Flowered in the Ro^al Botanic 
Garden, Edinburgh, Awring the hist three numths ; triA 
a Description of several new species, Commurifcated by 
-^'!Dr CficJifcAM. 

\0thJune\S9n. 
Acacialunata^ . .. i( - ,^' 

Loddig. Bot. Cab. t. 384. 

A. tmnaia ; phyllodns fidcatis, basi vix attenuatis, oblique mucronatis, uai- 
neiviiB; morgine amkuvniglandulosifi ^ ^lecluneuMs raaemoBi%«id9aviliflt) 
phyllodios sequantlbus ; capltulis numerosioribitSy paucifloiia; flprUms 
5.fidis. *^ 

J^KBXitaTT^on.-^Shrukfr^ growipg* . Br9nt^ scattered, apreidiBgyato* 
der, smooth, angular. PhyllwUa &lcate, mucronate, gmicous, I) indi 
hmgii } of an Indi broad, having a (fistinct single rib not quite iir the 
oentrev veins very obscure .; as me branches spread out neai^lj pt^pfj^i 
anffles, the phyllodia on the lateral branches turn towards the upper 
«i&, b<it on the upright shoots the v roread on all sides. Ped^mde^ vA 
lary, about the lengtn of the phylloaia, sometimes a little longer, oftei 
rather shorter ; pedicels simple. Flowers capitate, capitula nuptierous on 
each peduncle, generally four flowers in each head. Calps l^^JgAkjU 
lous, phjlls& ovate, pointed, adpressed, corolla 5-cleft; tube Qf^tp^' 
nulate, limb spreading, segments lanceolate. Stamens very numerous, 
filaments very slender, anthers rounded. Style longer, than the fila* 
ments ; germen lateral ; the whole capitulum of a deuoite and beautiful 
yellow colour. • 

Seeds of this very elegant species were received from Mr Fraser from New 
Holland, under the name of Acacia acinacifolia, in 1821. We have re- 
marked, as' stated by Messrs Loddiges, that it never produces frv^tin 
our greenhouses. 

Acacia mucronata. 
Banksia integrifoUa. 

Br. Trans. Linn. Soc. vol. x. p. 206. ? 

DEscRiPTioN.-«'7Vufi/r erect. JSonfri.dark and cracked. Branches at fint 
erect, ultimately spreading, covered with soft, yellowish pubescence when 
young. Buds in whorls^ but generally all, excepting one or two, abor- 
tive. Leaves petiolated, subvertic?Ued or scattered,. Ugulate, coriaoeoiifl, 
dry, stiff, undulated, green and nsJced above, below covered with white 
• tomentum, through which many small reticulated veins appear, when 
yoHB^ covered with ye^ow tomentum on both side^ sinuato-sernkted, 
, occasionally entire, serratures mucronate, middle rib prominent behind. 
Flowers terminal; 'head 2-<3 inchesjong, less than half the length- of the 
leaves, which are generally crowded at its base. Caiyx silky. 

We have a plant which has not yet flowered, but which I can consider 
mAj a<yaxietjv which>i».m0re vigorous, in. its growth, the trunk swollen 
into joints, the branches more erect, the leaves more decidedly verti- 

* celled, more of them entire, snd many of them lanceolate, having eVident 
^,. . nearly, transverse primary veins, the pubescence on the young shoots 
being red-brown. 

Baiseafrom seeds sent by Mr Fraser from New Holland in 1819. 

Cactus heptagonus. 

Cycas circinalis, mas. 

This plant, whose stem is 44 feet high, nearly cylindrical, and (> inches 
diameter at the base, has flowered for the first time with us this spring. 
Its appearance differs from the figure given by Achille Richard, in the 
catkin being sessile, cylindrical, less compact, the scales much shorter, 
more dilat^ at their outer extremities, so as to give them a deltoid or 
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aliMit balberd tbape, ind thor be«kt are ncftr^ equal to Ukut own 
la^tb. The anthen are crowded on Uie lowear sue of the acalet. and 
ave generdl/ oonnccted in threes or £)ur9. 

Dnmena obtecta. 

IX aUaete; axborea, fbliis lanceolatis, acutis mutids, basi diUitatK confiartis, 
pbmis, wminiTa tenmnali coimxMsta, fbHa auperiora »quaiiti| coBotsta* 
ramis ekn^tis ascendentis, noribus sparsis, bracteis totcgenimiak su- 
periorflMis minoribus. 
' Desckiptiox.— 5tefN round, scarred by the separation of the leaTtB,-19 
feet high. Leaves crowded at the top, and would probaUjr hive re- 
mained on a great pait of the stem, had they not been cut off for 
want, of room, lanceolate, acuminate, but without mucro, attenuated 
towards the base, but then dilated, and stem dasping, thiclrened alonr 
the middle, nerves numerous, slender, parallel ; a luge imi is fiirmea 
in the aidl of each leaf, but prores abortive, excepting near the top, 
and at the period of flowering, when several ofiaets sj^t the leaves, 
in the axils of which they spnng, and pushing through, appear on the 
lower side. Panicle terminal, large, crowded compound, scarcely ex- 
ceeding in height the tip of the upper leaves. Braciem situated at 
the oi^pn of each branch of the pamcle, resembling miniature leaves, 
qiute entire, becoming smaller and smaller upwards in the panicle: 
at the lower branches of the pamcle there are two, one huge and 
below the branch, the other much smaller and above it. Fhtren ses- 
sile, numerous, scattered, and highly perfumed. CoroUa 6-parted, re- 
volute, afterwards approximatinff at the apex, and withering. FiiametUs 
subulate, revolute ; anthers small, green ; poOeti vellow. Germen ovate^ 
green, trilocular ; styie somewhat tapering upwards to the 3-cleft stigma. 
Everv part of the flower except the germen and anthers pure white. 
This plant was raised from seeds sent by Mr. Eraser in 1820 from New 
Hofiand, without name, or any statement of the particular district from 
whence it was obtained. It g^rows vigorously when placed in a lai^je tub 
with rich soil. The specimen which nas flowered was at first Icept m the 
stove, but for two years has been in the greenhouse. A specimen plant- 
ed in the open border is scarcely alive. 

Sryas integrifolia. 

Liparia sphserica. 

■ villosa. 

Lcmatia longifolia. 

Magnolia cordata. 

flowered in May on the open wall, in a sheltered situation. 

Omalanthus populifolius. 

O. pupiilif9lMS ; fVutex erectus ; caule deliquescenti ; feliis sparsis, deltoi* 
deo-rhomboideis, acuminatis, integerrimis, subtutr fdbi^, marglnc cal« 
losis ; stylo bifido, se^mentte revolutis', stngmtffelbus' termitialibUs obli- 
quia, genuine kniicukiri. 

Bescbiptiok. — Stem erect, round, redt>n the'tidlB-MMriiitfr the light, green 
ahd spotted with red oor the other, about ntttn^"^ - tan^ branches. 

Branches proceeding f^rom a point, e^Uid te i iff nt'leading 

shoot, every subdivision taxing place hi \ Mmber S 

branches proceeding ftotH one poM vaiHMil )«ia^ three. 

Leaves soft, pendulous, deltoidieo^iioitiboUli ^''Vi i"*^^' 

minate^ upper surfece bright g re e u and-Au| y§M,v « 

ing th^ whole becomes b^ntiitUy red-; ttM ^ 

many oblique straight veins proceedta|f ilNM 
and united by many small tnuisverse, sopi^ 
veins. Petiole red, somewhat channelled.'pi 
ving a concave gland projecting forwarv I 
the leaf. Buds mclosed in large, pointed^ CbHvoxu 
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teftninal* nodding. Fkwtn moncecious ; female flowers at the base, 
male flowen towards the apex of the racemes, and much more nume- 
rous ; female flowers solittury, male generally three together, both pedi- 
celled, but the pedicel of the female rather the longer, and lengtheliiitt 
still fiurther as cne fruit ripens. Bractea at the base of both, rounded, b£ 
glandular. Califx in both flowers diphyllous, kidney-shapedy esgeoMlly 
m the male, entire, glandular, caducous in the female flowers. Stigmtia 
two, tenninal, oblique, round, slightly bordered, green. ' Style divided 
to about two-thirds of its lenffth, s^^ents revolute, green, their upper 
surface covered with a reddish, glandular excrescence^ which la conti- 
nuous firom the one segment to the other, and broader than they are. 
Germen lenticular, more rounded as the fruit advances to ripeness, bi- 
vidvuLir, bilocular, loculaments with one seed in each, dissepiment con- 
trary to the valves. Seeds oblong, flattened towards the disse]ument^ fron 
the upper part (tf which they are suspended : outer coat bard and *^vk , 
white and shining on its inner surfece ; embryo straight. Male Jhmn A 
compressed ; stamens six ; anthers geminate ; filaments united at the base. 
This plant is a native of New Holland, from whence we received it by the 
kindness of Mr Eraser in 1824. It sprung from seeds sown among 
earth in which growing plants were imported. It has been always kept 
in the stove, though it will probably thrive in the greenhouse. I am 
indebted to Dr Hooker for pointing out to me the description of t£ie ge- 
nus by Adrien de Jussieu, in his account of the Euphorbiacea^ a work I 
had not before seen. The form of the stigma and the germen are dif- 
ferent from the account and figures given by that author ; the leaves 
are scattered, not alternate, and I have not observed that in our plants 
the male and female flowers are ever on distinct racemes ; yet I cannot 
at all doubt that the present species belongs to the genus OmalanOms. 

Oxalis bipunctata. 

O.bipunctata; scapo multifloro, petiolis vix longiori, compresso, petiolisque 
pubescent! ; fbhis tematis, foliolis rotundato^cbcordatis, subtus pubescen- 
tibus, supra subnudis,. petiolis cylindraceis ; sepalis obtusiuscuHs, apioe 
bimaculatis ; staminibus 5, stylus superantibus. 

Description. — Leaves bright green above, paler (occasionally purple when 
young) below, very sUghtly acid, all radical, ternate, leafets broadly ob- 
cordate (i] inch from base to apex, 24 inches across), pubescent on the 
lower side, veiy sparing^ so on the upper, ciliated, middle rib promi- 
nent below, and giving on two strong arching veins on each side, tbose 
nearest the base being generally branched on their outer side. Petitim 
round, 6 inches long, pubescent, hairs spreading and lax. Seapee tkwm* 
reus, pubescent like the petioles, and rather longer than them, slidbitfy 
compressed, somewhat irregularly divided at the top, but generally into 

^ three branches, which are sometimes again divided, though mos^ fre- 
quently the flowers proceed directly from their extremities, on long, 
round, spreading pedicels. Pedicels of the bud nodding, of the fruit re- 
flected. Bractea at the primary division of the scape a ^ort entire 
dieath, at the secondary divided into small leafets, placed one on the 
outside of each pediceL Calyx green, with a few adpressed hairs, leafets 
lanceolato-elliptic, with narrow membranous edges, each having two ob- 
long, approximating orange callosities on the outside of the apex. Pe- 
Hs/Sf lilac and veined, subspathulate, truncate, unequally crenate at the 
apex, spreading. Stamens 10, 5 shorter and 5 as much longer than the 
stales ; filaments colourless, united ac the base, and above the union 
hinry ; anthers yeUow, cordate, attached by their backs to the filaments. 
Germen nearly smooth, green, divided into 5 oblong lobes, each contain- 
ing several seeds ; styles 5, stout, nearly colourless, hairy ; stigmata lobu- 
lar, deep green, projecting between the longer filaments. 

The plant flowered abundantly in the stove of the Boyal Botanic Grarden, 
Edmburgh, in April and May 1Q27, but has not produced seed. Roots 
were received in 1823 from Mr Harris at Rio de Janeiro, by Captain 
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Orahatn of his MEyMty'i Packet Service ; but other specimen, which aie 
extremelj dmllir, were In the collection before, though it ia not knoim 
ftmn vbence obtatned. These ditler from the pluit described, onl; in 
h«viiij{ the back of the leaf more reticulated, the anthere juder, and the 
thoiter stamens equal in length to the stales. ^ 

PaBfiiflora alata, var. pedunculata. 

I have alresdj noticed three varieties of this beautlAil species cultivated 
in the Botanic Ganlen at Edinburgh. The present was raised from seed 
brought bj Captain Graham of his M^esty's Packet Service &om Rio 
de Janeiro in 1833. It ia as huidsnme as the finest of these, and in fo- 
liage very much resembles the var. intifftiit. It is, however, easily dis- 
ttnguiahed from all the others, by the peduncle bein^ eijual in length to 
the petiole j by the bracteie being very large ; by the stijiuliE having 



:wo teeth on one ade ; by the nectaries being rather shorter, a 
opening wider. 
Peiuea imbricata. 

P. imtrieala ; follis rhombeo.ovatig, acutis, Integerrimia, quadritariam im< 
brieatis vel patulis i ramis tetragonis, decussatis, floribus terminalibus ; 
bracteis paucis, nudis, coloratis, ssgittalia, folio minorjbust ladmis co- 
rollK oblusis, medio plicatis. 

DsacBiFTioK — Shnii erect, bark brown and cracked: irancAw numerous, 
decussating, ascending, faur-sidcd. Ltaaea sessile, rhomboid.avBte, co- 
riaceous, somewhat pointed, decuBSBting, ftenerally spreading on the 
branches, imbricated towards the flowers, n^ed on the back, middle rib 
^stinct, wilb a few obscure lateral veins. Braclea few, sagittate, with- 
out ciliie, coloured. Calgx diphyllous, segmentij linear, colaured, alter- 
nating with two hastate bractete nearly on the same planer Corelia rose 
coloured, tubular, tube furrowed, inflated at its base, tapering somewbat 
to the throat, less than double the lenoth of the calyx ; Iim6 4-parted, 

■ Hegmenta rounded, with a sligiit point in the centre, folded back in the 
middle, about half the length of the tube, and slightly contorted. Sla. 
mens i, alternating with the segments of the corolla, and attached to 
the throat ; /Hamenii subulate, coloured ; anthers large, cordate, as long 
as the filaments ( peilen yellow. Gtrmen 4-lobed, 4-celled, pointed : il^ 
terminal, 4-sided; tfjinia capitate, 4-comered. 

Raised from Cape of Good Hope seeds, kindly communicated to the Royal 
Botanic Garden, E<linbuigh, by Mr Aiton, in 1823, and kept in the 
greenhouse. 
Primula longiflora. 
Fsidium cliinense. 
Sterculia Balanghas. 
Strophaothus divergens. 

S. dietrgena ; frutex erectus j rainit oppcMitIs,'piteiltil 
lanceolato-oblon^s, nitidis, sUpuIia parrulia, Bcum 
bus, pedunculis termlnalibus, mchotomia, aegment 
que erectis, subulatis. 

S. dicbotDmus; ji chinenais, Bot. It^. t. 4^ 

Sesckiftidm,— With us a tbnib of nearly 3 f^ U| 

" ir iree growing, erect, and certainly in no dqrea 

"■. Branehei numerous, and spreading at ri^t I 

1 thickly sprinkled with light colau^ warta. 

the extremities of the bronchea, suberect, on aho 

lanceolato.ohlong, or sometimes inclining to ovat 

strong middle rib, and strong nearly transverse v^ _ 

near the edges of the leaf mucro veir smalL Slij-" 
pointed, one at each side of the axils of the leaves. ' 
nal, once, twice, or rarely oftener dichotomnuai oft«ii 
APRIL JUNE 1827. 
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at atse end df the p^duhcle ; the centrftl one first expAmSs, and after- 
wards the <$theft ifa 8uccc»M(Ai, bi]it not ve^ freiiaently t#t) lA a time, 
unless the pedimde is mori^ frequently divided. Braetea suliiulAte, one 
on the outad'e of each pediicel, and about half it^ length, diedAuous ; 
two similar but smaller bractefe are plj&ced opposite to e£di othi^, about 
the middle of each pedicel, and from the a^uls of these, odier floirto 
pdish, <nr prove abortive. Vuiyx ft-fjarted, segments green, subulate, 
ctect^ «nd very tnmilmr to the Invcteee. Corplia funnel*<«mped i; tube cy- 
iindrical, ahd nearly ttdce to longtis the calyx i fina campanulate^ erown- 
dd^ cormta 6£ 9 bi^^arted blunt #bite teet& ; limb cut into 6 fineftr s^- 
ilients (about 2 inches long) ': in the bud, these se^ents form m long 
twisted beak, but afterwards spread wide ; colour m the corolla yellow, 
' alreaked and tqsrinlded with red on the inside of the throat and base of 
the hidniae. Fiknkenis gibbous, adhering by their backs to the tube of 
the corolla, and, as well as the inside of the campanulate portion of the 
corolla, hairy ; anthers sagittate, adhering to each other and to the st)fl^ 
ma, each terminated by a long awn. Germen round, lobular, gteeln ; >%« 
stout, Cylindrical, white ; itigma angular. 
iSeedilh]^ plants were recieived several years ago from VaUey field, the seat 
Tjif Sir Kt>bert Ptestott, btit their history cotSd not be ascertained. Have 
been kept in the stove, and flower freely. There is a specimen in the 
Banksian herbarium, wtncfa, from my own recollection, I wo^ld have 
said is hot named, but marked from China ; but, according to the Bota- 
nical !R,i^glBter, it is there considered a v^ety of S. dUchotcmus ; tend as I 
t06k no notes when I saw the specimen above two years ago, it. is pro- 
bable I am wrong. It must, I think, be considered specificSly distinct 

I'lixis auriculata. 

T. ^mwneukekk ; fruticosa ; foliis sessilibus, auriculatis, pubeseentibus, sub- 
tus tomentosis^ sparse denticulatis^ pamculis axillaribus terminalibus- 
qne, dhraiicatis, paudfloris. 

DEB0&iPTTOK.-i-5tein woody;, round. Bark brown, cracked. Branches 
green, Woolly, fiexuose. Leaves scattered, at length revolute from the 
apex^ sessile, winged, lanceolate, ciliato-denticulate, pale greim, densely 
pubescent above, covered with yellowish short tomentum below, glu- 
tinous ; icings rounded, quite entire, stem clasping, at first spreading, 
flat, afterwards revolute in their edges. Pedtmde axillary, general^ 
suppotiing three fle^v«rs^ round, about half the length of the leaves, 
spreading, and afterwards divaricated. Pedicels spreading, at length 
divaricate, as well as the peduncles pubescent, and one of the pedicels 
generally provided about its middle with a small ovate leaf. Pe- 
duncles, pedicels, and reflected calyx, become brown, and long ireminn 
attached to the plant. Flowers nodding; calyx persisting, calycled, 
cylindrical, green, of 8 equal, linear-lanceolate keeled phyUa ; calyi^e 
pers&ting, of 5 or 6 unequal, lanceolate leafets, spreading at the apex, 
one oiten approaching in size to the calyx. Corolla white, pubes- 
cent on the outside, bilabiate; outer lip much the largest, re&cted, 
its ed^s involute, apex S-toothed ; inner lip revolute, cleft to its base ; 
fauaf inflated; itU>e curvied outwards. Anthers brownish-yellow, ex- 
tending from the throat to the stigma ; spu/rs, two from the base of 
each anther, somewhat waved, nearly as long as the filaments, near- 
ly colourless ; filaments inserted into the upper part of the tube. Stig^ 
ma cleft, revolute, yellow ; style tumid at the base, and slightly swefl- 
ing towards the stigma, nearly as Iraig as the outer lip of the co- 
rolla, white. Seed long, pubescent, surmounted with a little spreading 
saucer, the 'edges of wmch support the pappus, and the style is inserted 
into a littlei^teyation in the centre ; pubescence tubular, and yielding 
from its extremity a transparent fluid. Pappus sessile, yellow, hair-like, 
rough, reaching to the limb oi the corolla. Receptacle subpilose, pitted. 

This ^ant was received in 1824 at the Eoyal Botanic Garden, EcKnburgh, 
from M. Otto, Berlin, under the name of Perdicium brasiliense ; but I 
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In the Int Number of this JounuJ, I described, under tlie nunc of £ho> 
ngmmt tandent, ■ spedeB which I beliered to be new. its close re- 
•embhnce to £. »MruUa of the Flora Indica wu appanut; but I wu 
led to aupiMMa our plant different, from havioff recared it teom the Bo- 
tai^ Gwaenat Calcutta under the name «bl3i I adopted, and from Dr 
WdBd) biving stated aa a chaiacter of his £. athbtala, the transvone 
Tmna of the leaTcs. Dr Hooker, however, has since then o. „ 
Gonipared gpeelmens which I |pje hin> of out plant with specimen 
t. aMnaitt sent to him by Dr Wallich, and he assures me they a*" 
daely the same, the *eini of the leaves bdnf; oblique in both. 
f^^r name of mUnaJn mult therefore supersede that which I hid 
sdopted. A figure of the plant will preaently appear in the Sola; ' 
Magazine. 
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Mr Geohge Ikneb, Aberdeen. 
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Proceedings of the Werner ian Natural History Society, 

' (Continued from the preceding vol. p. 391.) 

1827, Fth, 24. — Professor Jameson, P. in the chair. — The 
Secretary read a communication from Mr David Don, on the 
species of Rheum which affords the rhubarb of commerce. This 
has been ascertained to be the Rheum Emodi of Dr Ro>r' ' - 
-7-the R. australe of the Flora Napalensis. (See prec 
lume of this Journal, p. 304.) 

Mr John James Audubon of Louisiana, being j 
an account of the natural history of the Rattlesnal 
horridus), illustrated by a very beautiful drawii^ •_ 
suffering the attacks of mocking-birds. — [This intcreo... 
per is printed in the present Number of thb Journn' 
et seq^ 
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At this meetings a series of models of suling vessels o( dif- 
ferent descriptions, empkyed in the Chinese seas, was exhibited 
and explained by Professor Jameson. These models were 
wholly ihe workmanship of native artkts, and regarded as very 
fmfhful representations. 

The first part of Sir William Jardme and Mr S^lby^s W€3rk 
on ornithology, large paper copy, coloured, was presented by 
the atithors, and thanks voted for the same. 

March 1(X^— 'Professor Graham, V. P. in the chair..^-— Dv R. 
£. Grant read an account of the Paca of Brazil, Coelogenus of 
M. Frederick Cuvier, said shewed pi'eparations of the most re- 
markable parts. 

The Rev. Dr Scott <^ Corstorphine then read an essay on 
the substance called^^i^ Unen in the Sacred Writings, proving 
that it must have been cotton cloth.-— [This learned essay will 
be Ibund in the present Number of this Journal, p. 71, et seq.] 

The Secretary then read a communication from the Bev. 
WilGam Scoresby of Liverpool, F.R.S. L. and E., and foreign 
member ot the French Institute, containing some strictures on 
Dr Latta^s observations on the Arctic Sea and Ice. — [Ths pa- 
per win be found in the preceding Volume of this Journal, 
p. 88S.1 

Professor Jameson then read the following communications : 
1. A notice by Mr Trevelyan regarding the cockles said to 
exist in a living state, at a great distance from the sea, in York- 
shire, and which he considered as probably only the Tellina 
cornea. 2. A short paper by Colonel Silvertop, on the effects 
likely to be produced on the lead trade of Britain, by the great 
importation of Spani^ lead, and proposing to interdict the im- 
portation of lead-mine machinery into Gibraltar, from whence it 
uniformly finds its way into Spain. 

The Professor then exhibited and described specimens of fos- 
sil fishes collected from quarries in Caithness, by Mr Sinclair ; 
and likewise some specimens of the fossil fishes of Yorkshire, 
collected by Mr Witham of Lartington. 

March 24. — David Falconar, Esq. of Carlourie, V. P. in 
the chair. — Dr R. E. Grant read a memoir regarding the ana- 
toBfiy and mode of generation of Flustrae, illustrated by prepa- 
rations and drawings. — [The first part of this curious and inte- 



testing paper is printed ip the present Number of tbi3 Journal, 
PL 1099. ^ seq.'\ 

The Doctor likewise read a notice on the existence of cili^ 
ia t(ie young of the Buccinum undatqin. Purpura Lapillus, and 
sowe other molluscous animals ; and also on the mode of gene- 
iMW of the Pontobdella muricata of liamarck. 

A beautiful model of the tigress and cubs at present exhibit- 
ing in Edinburgh, was exhibited to the meeting. 



SCIENTIFIC INTELLIGENCE. 

CHEMISTRY. 

1. Brome m Salt Springs- — Professor Stromeyer has de- 
tected Brome in the mother-water of the Springs of Luneburg, 
PjFmont, Helden^ and Sulbeck. He also detected it in the 
water of the North Sea. * 

2. On the Taste of Arsenic, — At the trial of Mrs Smith for 
poisoning her servant, held in the Justiciary Court here in Fe- 
l^ruary last, the professional gentlemen, who were examined, 
differed as to the taste of arsenic. It is singular, that a difference 
of opinion should exist on a fact of so much importance and ap- 
parently so easy to settle ; yet this is not the first occasion on 
which scientific men have (Offered regarding it. On referring 
to systematic authors in chemistry and medical jurisprudence, 
it will be found, that arsenic is invariably said to have an acrid 
taste. But it is well known that systematic writers are too apt, 
especially on points apparently so simple and trivial, to quote 
from one another, without personal experiment. And, accord- 
ingly, when a reference is made to such medico-legal authors as 
have written specify on arsenic, or to the evidence of persona 
who have taken it when administered with articles of food. 
we find that some say the taste is sweetish, others that it v> 
first sweetish and then acrid, others that it is sweetisih 
acid, others that it has no taste at all. Tb^ natu^^ 
ference is, that the taste, whatever it actualljr ii^ mr 
weak ; so that, in fact, the poison may be swi^Ioired^ :i 
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any taste bring perceived. We have been informed by Dr 
Christison, Professor of Medical Jurisprudence in this Univer- 
aity, that, in reference to the evidence of Mrs Smith's trial, he 
has recently made some experiments on the subject, and that 
others have been made, at his request, by Dr Duncan Jmw., and 
Dr Turner and other two gentlemen ; and the following is the 
general reeult :— The quantity of the solid poison tasted, varied 
from two to four grains ; and the duration of the tasting from half 
a minute to a minute and a half. Two'only thought they perceived, 
towards the close, a very faint sweetish taste; the rest declared the 
powder to be tasteless. As to the solution, its taste appeared to 
most to be very faintly sweetish. What may be its taste, when 
allowed to pass to the root of the tongue, it is not easy to de- 
termine, as the experiment, made with a sufficient quantity, 
would be unsafe. But it has certainly been swallowed without 
the person remarking any particular taste at the time ; and the 
most common account has been that it tasted sweetish. The 
particulars may be seen in a paper in the Edinburgh Medical 
and Surgical Journal for this quarter. 

8. On the Preservative Power of Arsenic over the bodies of 
persons poisoned with it. — This property has been introduced 
for the first time to public notice in Britain by the evidence 
on the trial of Mrs Smith. It appears from the reports of the 
medical gentlemen employed on that occasion^ that, in the body 
of the person poisoned, although it had been three weeks buried, 
and the external parts were a good deal, decayed, the stomach 
and intestines were in a state of very high, if not perfect, preser- 
vation ; so that the diseased appearances, caused by the inflam- 
mation which the arsenic excited, were quite distinct. It farther 
appears, that very little difference took place for three weeks after- 
ward. This property has been for some time known in Germany. 
On several occasions, the bodies of persons ptasoned with arsenic 
have been found after three, five, six, seven months, two years, 
two years and a half, converted externally into a species of adi- 
pocirous matter, and the stomach and intestines firm, flexible, 
reddish, or as if they had been pickled ; and the appearances of 
disease, caused by the arsenic, were often as distinct as in a re- 
cent body. Dr Christison has collected several of these remark- 
able facts, in the paper already referred to. The following are 



QQtfaiff^ d«» Ump « cottliiiifttim of purt iron mi cttrburet 
Til* giT^ji ki«^ oonUw nko gfupbite. 3. In our high fur- 
«IM«» tbe inm-eres oomaajtence. witjb being deQ^iydAa^d ; the re- 
ffdm^ 'wm pr^Qcntly ooimbiQea mUx cwrh9D» and oootinuta to 
^ 40)1 aalong 1^ oircuimtances permit iu This operation oi ve^ 
dftwtkw is acoompaiUied ^th the formation of enamel^ whick has 
H fmdoular influence over the quantity of carhon which tlw 
oastoiron may contain, according as it is produced more or kss 
nqridly, is in greater or smaller quantity, more or less vitrtfiedy 
llqwd or thick, and, lastly^ according to the nature of its com- 
pctmok principles. 4 In the cast-irons which have but Kttb 
aurbon> the affinity of the iron for that substance is too strong 
to idloir it to separate and form graphite ; such irons, therefeiB, 
nimaiR white, even after a alow refVigeration. In those cast^orona 
wUfh are rich in carbon, on the contrary, that substance sepa* 
rataa during the solidification of the iron, and £onns graphite, the 
partioleB of which, in intimate mixture with the rest of the mani| 
give the iron a grey fracture. A sudden refrigeration not allowing 
this successive formation of graphite, always occasions a whita 
fracture. 5. There are substances which, united with iron, pre- 
vent this separation o£ carbon under th^ form of graphite, such 
aa phosphorus, sulphur, the metallic bases, the earthy Qxide9» 
and other metals, especially manganese. In this case, the east^ 
iaon, which contwns as much carbon as the greyest iron, and even 
PMffe, preserves the fracture white, even after the slowest and 
best conducted refrigeration possible. 

(2.) Pure Iran. — Forged Iron, Forged iron is considered as 
pure iron containing foreign substances, especially carbon, in 
too small quantities to alter its properties. It is the properties 
more or less noxious which these substances communicate to it 
which form so many varieties. 

(8.) SieeL — Its chemical composition appears to be identical 
with that of white cast-.iron ; that is to say, it is formed of pure 
iron, carbon, and a third body, such as aluminium, silicium, 
manganese, &c., which renders stable the union of the carbon 
and iron. The difference between the white cast-iron and steel, 
appears, according to Mr Muller,' to reside only in the mechar. 
nical arrangement of the molecules. — Annates des Mines 1826. 
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GEOLOGY. 

8. On the CodUJield of Brora in Sut?ierland. — Our active 
and intelligent friend, Mr Murehison, Secretary to the* Greo- 
logical Society, in a paper lately read before the Greological 
Society, gave an interesting account of the Coal-field of Brora, 
in Sutherland. Having, several years ago, examined the Brora 
dbtrict, we can bear testimony to the accuracy of the following 
details of Mr Murchison : — ^^ The Brora coal-field forms a part 
of the deposits, which on the south-east coast of Sutherlandsbire 
occupy a tract of about twenty miles in length, from Golspie 
to the Ord of Caithness ; and three miles in its greatest 
breadth ;— divided into the valleys of Brora, Loth, and Na- 
vidale, by the successive advance to the coast of portions of the 
adjoining mountain range which bounds them on the W. and 
N,W. The first of these valleys is flanked on the S.W. by hills 
of red conglomerate; which pass inland on the N.E. of Loch 
Brora, and give place to an unstratified granitic rock, that forms 
the remainder of the mountainous boundary. With a view to 
the comparison of the strata at Brora with those of England, 
the ^author had previously examined the N.E. coast of York- 
shire, from Filey -Bridge to Whitby, comprising the coal-field of 
the Eastern Moorlands above the lias. The highest beds at 
Brora consist of a white quartzose sandstone, partially overlaid 
by a fissile limestone, containing many fossils, — the greater num- 
ber of which have been identified with those of the calcareous 
grit beneath the coral rag ; — and along with these Mr Sowerby 
has discovered several new species. The next beds, in a de- 
scending order, are obscured, in the interior, by the diluvium 
which is generally spread over the surface of these valleys, but 
are exposed on other places on the coast ; and they consist of 
shale, with the fossils of the Oxford clay, overlying a limestone 
resembling combrash and forest-marble, the latter associated 
with calciferous grit. To these succeed other sandstones, and 
shales containing belemnites and ammonites, through which 
the shaft of the present coal-pit is sunk, to the depth of near 
eighty yards below the level of the river Brora. The principal 
bed of coal is three feet five inches in thickness, and the roof is 
a sandy calcareous mixture of fossil shells, and a compressed as- 
semblage of leaves and stems of plants, passing into the coal it- 
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tmuik tat ftftfKfdf ^itkiet lU tkie e^i^renes of tbe iraBot tbroagk 
which ^«tnita.^ai« distributed. 

i^ On the DistribuAon ef Living and FosM P/onfo.— 
OettBt Stemberg latafy read a memoir before die Boheouaa 
Society on -sorae peouliarities c^the Botiemiaa Flora, and on the 
^dimadc '^ybtribu1»m of tbe plants of tbe former and tbe pr^. 
se&t world. No remorkaMe variety would be expected in a 
isocmltry like Bohemia, whose highest mountains are more than 
IW &lhoi&8 beiow the Bnow line of its degree of latitude, wheae 
low lands do not descaid to the sea coast, and whose Flora con*- 
taitts little Mere Aan 1800 species of v^egetable prodoctioBs ; 
yift Sebemaa, which is environed by primitive mountains, exhi- 
bits many peeuliarilies both in the mineral and v^table king^ 
doms. In the deep vaHeys in the vicinity of Prague, the Pod^ 
iaiba'and the Scliarka; on tbe limetone walls of tbe tranution 
4M)iatitaiAs which intetBoot •the Berauner circle, particularly ^ 
Sarlst^n ; «md •on the conioal mountains of the okrcle of Leitme- 
iili, theee are plants wMdi must be comodered as ornaments of 
the Saiii^an Flc^a, and these phenomena corre^nd with what 
kas%een(fm]aently witnessed and expressed, that is, diat the 
^fefms*ef ffhtttts depend, pai^tlyon the chemical nature cf the sdl 
in -which they grow, trad, in a more general view, on the chmaftic 
^velatiotis, arittng ^from the operation €tf light and heat. When 
We 'Compare tihe individual genera and species discovered by 
HiifiibDldt >and Bonplamd cm the chain of the Andes,— ^by 
Wabfenberg in Lapland, — by R. Brown among the plants ga- 
thered on Melville Inland, IcC'y^the result of the comparison 
is, that, in the furthest noith, ^Ihere the snow region is lowest, 
the^samc plants occur as aF^Jfi%Jb' with towards the south, high 
wp on mountains, where the snow region also is much elevated 
ribove^he sea; and that, at both extnTmities, the highest, as 
well as the lowest, there are found particular genera and spe- 
cies, wanting in the iltiddle region, and whith have yet a 
mutual affinity. Thole observations respecting the plants of 
the 'present world, ijaay, with the same result, be extended 
to those df Hhe former world. The greatest number of im- 
pt^ssions of plants found in the secondary series of rocks 
nearest the ^Wer coal formation may, with probability, be tra- 
ced back to the families of Z^copodiff, of ferns (Filices), ot 



B^tiftkiy of palms, Euoad&eA, aldd Nnjudeu. According to 
the getous tmd species, they Imve a mu<:h doser reaemblaace to 
the plants between the TrofMcs than 4o those of our eone ; and 
iK^iat is particularly deserving of observation, the same genera 
and species are found in the most remote re^ons where the plants 
now in existence are entirely different. , The external forms of 
the greatest number of fossil trees are very similar to the ar- 
botescent ferns found between the Tropics. In Snglatid, 
the Netherlands, Germany, North America and Greenland, fbe 
Lepidodendra are met with abundantly in grey wac^e, in <8tind« 
stone of the coal formation,{and in the slate^clay of the Uaclk<^ 
formations. Impressions of the genus Knoma appear in the 
grey wacke of M&gdeburg, in the slate-clay of Saarbriichen, and 
as perpiendicular petrified trees in the jm>vince of Orenbut^, eitf 
the confiiies of Asia. We obtmned Pecqpteris kinceokiU$y a 
fern, and Rotularia marsiH^Ua, a Nqjadea^ frttn the black 'bi« 
tuminous eoal of Swina in Bohemia,-i''-of Wettin in Germany,'-*'* 
and of Huntington in Pennsylvaina. Ferns, scaJy trees, and thwr 
attendaint calafnites, are to be found wherever bliusk bituminous 
coal of the older formation is discovered. The species, hd^reveTj 
are frequently different, and they therefore follow, in their clitiiftfi 
tic and geographical distribution, the same laws observed by the 
plants of the present world, and according to the relations of « 
higher and more imiform temperature, which must be supposed 
to have existed at some former period. An affinity depending 

. entirely oh the same laws is observed in the more recertt tegeta^ 
tion of the quader-sandstone formation, and upwards, through 
all the coal formations. The family of trees with 'scaly bark 
has disappeared ; dicotyledonous trees and shrubs have sup- 
planted the ferns, which now appear seldomer, and under difle- 
rent forms. Palms and cycadaea have increased. The leaves 
as well as the fruit of dicotyledonous plants are like the genera 
called willows, maples, nut-trees, which are found abundantly in 
browh coal. These likewise make theinttmefownce in England and 
Germany, at Hoer in Schoden, and '"^ Surturbrand 

in Greenland ; at which pbcn *fe • the tempera- 

ture wais fotrtietly more Uid i. * Jofl y stated 

** are compared, the 'cM 'it vegeta- 

tion, in its climatic aifA ^nvn con- 



19S Scieniific Intelligence. — Geology. 

tinually influenced by the same laws of light and heat ; and that 
it experienced many modifications at the different periods of for- 
mation and vegetation, before it was disposed into those zones 
which now exist. 

BOTANY. 

10. Note on the Native Cotmtry qftlie PotiUo. By Aylmss 
BouBKE Lambert, Esq. F. R. S., A. S. G. S., H. S., and M. R. 
A. S., Vice-President of the Linnean Society, &c. &c. — In Noa. 
19. and ^. of Brande^s Journal of Science, and in a separate 
article on the native country of the potato, inserted in an appen- 
dix to the second volume of my work on the ConiferiBy I have, 
already, I trust, satisfactorily shewn, that the potato is truly 
indigenous to South America, and that the wild plant, which is 
found in various parts of Peru, Chili, and in the vicinity of 
Monte Video, is identical with the Solarium tuberosum ; but, as 
additional facts are always important in a question of this na- 
ture, I beg to subjoin the following extract of a letter, which I 
have just received from my friend, Alexander Caldcleugh, Esq., 
who is at present resident in Chili. The letter is dated San- 
tiago de Chili, 14th October 1826. He says, " I have com- 
pletely satisfied myself about the wild potato. I am now quite 
convinced that this potato is really nothing more than the Sola^ 
num tuberosum. I dug up several, and found the tubers few ; 
some were as large as a puUet^s egg, and deep in the ground. 
I traced some quite to their origin. They appeared to be all 
nearly of a size, and I therefore infer, tliat they do not now 
grow bigger in the wild state. I ate two of the tubers, and 
found no bad eflects from them, neither did I find them bitter ; 
but they left a slightly warm sensation in my mouth."** 

11. Double Cocoa-nut — For a long time the palm which 
yields the double cocoa-nut was altogether unknown : the fruit 
was found either at sea, or cast ashore on the Isle of France, 
and generally in a state of decay, or perforated by insects, and 
its origin was considered to be mysterious. It has, however, 
been completely ascertained that it grows on the Seychelles, a 
group of islands to the north east of Madagascar ; and it is 
perhaps the most heal plant in the worlds being confined to 
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three small islands, called Praslin, Curieuse and Ronde, within 
half a mile oi' each other, mountainous and rocky, and the soil 
poor. The trunk of this splendid palm rises straight to the 
height of 60 or even 90 feet, and is crowned at top with a tuft 
of from twelve to twenty magnificent leaves, each leaf nearly 
90 feet long, and 10 feet wide. The male and female flowers' 
are produced on different trees. The structure of these and of 
the nuts have lately been fully described and illustrated by our 
distinguished countryman, Dr Hooker, in the Botanical Magazine. 
Through the zeal and attention of Mr Telfair of the Mauritius, 
and Mr Harrison of the Seychelles, germinating nuts of the dou- 
ble cocoa are shortly expected in this country ; and this palm 
will, we hope, ere long be seen flourishing in the stoves of our 
Botanic Gardens. 



ZOOLOGY. 



1ft. The Cock of the Woods (Tetrao urogallus). — The caper- 
cailzie, or cock of the woods, existed formerly both in Ireland and 
Scotland ; and, according to Shaw, one was killed in the latter 
country, about fifty years ago, at Loch Lomond. It is much to be 
regretted, that so magnificent a bird should have been lost ; and it 
would be well worth any attempt to recover the breed. In the lat- 
ter country there would be little doubt of its succeeding, if it could 
but be procured in sufficient numbers to make the attempt. 
The cock of the woods is by no means a difficult bird to rear, 
even in a state of captivity. There are several instances of its be- 
ing kept alive in Sweden ; and but very recently Captain Brooke 
was informed of two, where the female was sitting on several 
eggs, the result of which he was not acquainted with. All that 
it requires in its natural state, is a considerable tract of wild 
country, well wooded with the fir, which may be considered ne- 
cessary to the bird, as on its shoots it principally subsists during 
winter. If there be also a wide extent of mountains and high 
lands, it will be the more favourable ; and should the cranberry, 
the whortle or blaeberry, and the other wild fruits which these 
situations produce, be found in abundance, the trial would, in 
all probability, be attended with success. In every part of Swe- 
den they are found in abundance, as also in the southern parts 
of Norway. The soil, generally speaking, in both countries^ ig 
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ci a lij^t and sandy nature ; the forests almost whoUy cmnposed 
ci fir, generally iprith little underwood ; and the earth covered 
with the diffisroit kinds of berries just noticed. What brush- 
wood there is, is frequently the juniper and low birch, the beN 
lies of the former being also a favourite food of thb bird. No at- 
tempt, Ciqptain Brooke thinks, would ever succeed to rear them 
in this country by brinpng their eggs over. Without speaking of 
other objections and impediments, the difficulty of meeting with 
the ^ggs would be sufficient. The peasants even seem to ocmsi- 
der this as in a manner proverbial; and Captain Brooke nev^ met 
with any one of them who had either seen the eggs or discover* 
ad a nest. The way in which they take the birds, is prindpidljr 
by means of the gun, though sometimes ffliares are used. The 
offer of a good price is all that would be necessary ; and with 
this temptation, there would be little fear of any insuperable 
difficulty. The old ones alone should be brought over, or bird* 
of suffident age to cause no apprehension in this respect. AH 
the attempts that have been made by transporting young birds, 
have uniformly fidled from their dying shortly afterwaitJs^ 
whereas the old onei have lived. The female bird, during the 
period of incubation, is extremely shy, readily forsaking her neal 
when disturbed. In general, she lays as many as ten and twelve 
eggs, which are nearly equal in size to those of a hen. The 
ground of them b tawny white, but thickly covered with small 
blotches of a reddish brown, a few specks being some shades 
deeper, and approaching to black. When the young birds are 
hatched they resemble the mother, and remain so till autumn, 
when the blade plumage of the male begins to appear.— -Ftkfe 
Captain Brockets Travels in Lapland. 

13. Walking MateK — Robert Skepper, the pedestrian, has 
finished his arduous task of walking from Winchester to Fam* 
ham, and back, fifty-six miles for twenty successive days. This 
feat is, we believe, the greatest of its kind ever performed in 
this or in any other country. 

14. Trotting Match, — Mr Bullock, on Friday, accomplished 
the task of forty miles, in four hours (harness), at the trot. It 
was done on the Huntingdon road, over a ten mile piece of 
ground, ten minutes under the time. The match was for 200 
sovereigns. 



docIhbbh dhpc jnd omvuk, om of lite yoMTi bom iiNMwluusd 
■at ody iafeo die Bmi InAes, bat Bkewvse imo «0iiie at our 
Wcit iodkiilHidft. In St Vhkxm's, die Rmmnd LuMdtora 
QmUamg, m. djaringflnhed BrtiinJwt, Iim esladbKdidl a iMpilHy 
(or cocUBod nuTMiy) in bk own gwdm ; end k i» tefe^ rf W 
has akedly «Bt fpodaoneDs of die diied inaedt to d«e Somty <if 
Arts in London. Theapeciesaf CMctusornopdl, phntriby Mr 
GoBding Car die insects to feed and breed upon^ k the & ooclii- 
naSfcroflinnaeus^batnotafDwandoUe; whidi last is CTuM 
iifT inns III! InMexicotiiDf a ric ti e&^orpetbepsycieB^ of the 
innct are bied ; a superior idnd called jCno, and a otMHimon kind 
edled mioutre. It is the latter only which we hav« yei ae- 
qinied ; but the East India Company haTing offisred a burge ns 
ward for the introduction into Bengal of the former, w« may 
hope that this will soon be aooomplished. The importanoe criT 
the object mil appear* when it is mentioned, that the annual con^ 
sumption of cochineal in Great Britain akMie, is eslimatfid al 
150,000 lb., whidi is worth L. ^5,000 Sterling. For about 
twelve years past, a few of the insects have been kept on cacti^ in 
one of the houhouses in the King^s garden at Kew. Like the 
common coccus of our piite-stoves, the male is winged, and flies 
about ; while the female is destitute of wings, and scarcely ever 
changes her place. A good representation of the cochineid cao- 
tus, with some of the insects upon it, has just been published by 
Professor Hooker of Glasgow^ in the Botanical Magaxine,— >a 
wm*k now conducted in a style of the first excellence under that 
gentleman^s management. 

16. Notice of the Habits mid Character.^ (if the L&fnur tardU 
gradus of Linnaeus ; Le Loris pareaseiiXy oil, le Paresseux du 
Bengaie of Cuvier. By W. Baird, Esq. — This very interest- 
ing^ Httle animal, from being seldom brought' to thin country, 
and, perhaps from his being a nocturnal animal, seldom to be 
met with even in India, has never been described, as far as I 
am aware, with the minuteness he deserves ; and though a very 
interesting account of some of his habits and manners has been 
given by Vosmaer and Sir W. Jones, there are still several par- 
ticulai's connected with his organization that have never even 
been mentioned by any author who has attempted his descrip- 
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tion. Nay, though a specimen of this animal was dissected by 
that very celebrated anatomist Sir Anthony^ Carlisle, a good 
many years ago, and though at this time he made a most im- 
portant discovery, that the arteries of the superior and inferior 
extremities of this animal divided into numerous small branches, 
as is the case in the sloths, — his tongue and his eyes were appa- 
rently never examined by him, and the peculiarities which occur 
in these organs, and which are interesting in themselves, have 
never been pointed out. A short description, therefore, of these 
peculiarities, and some of his habits, may not be uninteresting. — 
The genus Lemur of Linnaeus (the Makis of Cuvier), including 
animals with long Uuls and great swiftness, as the L. caita and 
L. macaco, and animals without tails and remarkable slowness 
of motion, as the L. tardigradus, has been split by Cuvier, after 
M. GeofiFroy, into several divisions. Two of this singular genus 
are remarkable for their slowness of motion, and have been 
formed by that naturalist into a distinct genus, the Lorie. This 
species, the Loris paressetix, is a native of India, the specimen 
from which this description is taken, and which is still alive, 
having been procured at Penang, or Prince of Wales^ Island. His 
body is of a dusky-brownish colour, 4t is particularly well 
marked by a line of dark-brown running along the back, and 
is covered with a very thick short fur. This sort of covering, 
which is seldom to be met with in animals belonging to a tropi- 
cal climate, would appear to be necessary for this animal ; for, 
being exceedingly slothful in his motions, and apparently inca- 
pable of taking much exercise, it becomes necessary to defend 
him in this manner from the cold of winter, to which he is very 
sensible. His eyes are large and very prominent, almost perfect 
hemispheres in shape, and very much approximated. They shine 
very brilliantly in the dark, especially when animated, when 
they glow like balls of fire. The manner in which he closes his 
eyelids is very peculiar. All the animals we know belonging to 
the class Mammalia, like man, close their eyelids in a direction 
upwards and downwards, and, in general, at least, the upper 
eyelid is the one which possesses the greater degree of motion. 
In this animal, however, the eyelids are brought together in a 
diagonal direction, or outwards and inwards, which give& him, 
at the moment of shutting his eyes, a most peculiar look ; and 
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many of its parts ; for it roust be admitted, that the greater 
proportion of his groups are exceedingly natural, and well oom- ^ 
posed. He always had natural affinities in view ; his aim be- 
ing constantly to place genera together in a certain aUied pro- 
gression, as far as thdr relationship could be ascertidned *. Id 
regard to the excellence of the genera themselves, their con- 
sonance with nature is rendered still more evident, by the laige 
proportion of these which Cuvier and Latreille, have retained as 
leading generic divisions in their recent works, certainly the most 
skilful approaches which have been made towards the esta- 
blishment of a natural system. Linnaeus was probably aware 
of the extreme difficulty, or rather, we should say, the utter 
impossibility of a perfectly natural arrangement, for he con- 
fesses, in his Philoaophia Botanical his inability to define the 
great divisions called orders^ on account of their being so con- 
nected with each other, by several points of affinity, as to form 
a map, rather than a linear series. The observation may be 
iqsplied with equal truth to the subjects of the animal kingdom. 
Certain species are grouped together by such analogies of form 
and structure, as render their mutual resemblances apparent ^ even 
to an ordinary observer. To these groups, the name of Natural 
Families has been applied — ^but, that no general system of ar- 
rangement exists in nature, by which the various genera may 
be made to follow each other, like the series of links in a linear 
chain, is evident, from the discordant, ever varying, and very 
arbitrary methods employed, even by the most accomplished 
naturalists of the day. We must therefore rest satisfied with 
such a system as presents the objects of Natural History in con- 
veniently arranged groups, the component parts of each of 
which bear a considerable resemblance to each other ; without 
seeking after what is unattainable, namely, the establishment 
among these groups of a perfectly natural and well graduated 
sequence. 

Some time after the death of the great Swedish Naturalist, 
his Sjfstema NaturiB was revised and republished by Dr Gmelin. 
A vast addition was made to the number of species, but as many 



• See Sir J. E. Smithes observations in the Supplement to the Encyclopaedia 
Britannica, voL ii. p. 391. 
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ly the history of any of these, without oc^lecting together his 
doable and trifde synonyms^; and thus that space which might 
otherwise be devoted to a more extended description of species^ 
or to general observations on their habits and economy) ia nt" 
cessarily occufned by an uninteresting, and, in itself, usdess list 
of erroneous specific appellations. It would therefore be ad- 
visable, now that the true distinguishing diaracteristics of the 
fpeoies are so much better known, to cease referring to his un- 
necessary multiplication of names^ unless when the detection of 
further error renders such reference necessary. By this means 
systematic works might ^ther be presented in a more portable 
foros, or space would be afforded for a more extended description 
of sudh variations, as form the links of those consecutive change 
of «^aracter, which sometimes so beautifully distinguish, i^ile 
they connect, the young and adults of innum^able species. At 
ledi events, it appears to be quite unnecessary to perpetuate tbe 
reccnrd of palpable error, on the part of any^'one observer, when 
the truth has not only been ascertained, and demonstrated, but 
universally admitted. 

The inconveniences arising from a too rigid adherence to a 
defective nomenclature, have been increased rather than counter- 
balanced, by the misdirected activity of those, who, mistaking 
alteration for amendment, have pursued an opposite extreme, 
and fallen into a more glaring error Led on by the prevailing 
spirit of innovation, many modern writers on zoology seem to 
have imagined, that, because numerous errors existed in the <dd- 
er systems, ^/ all that they inherit should dissolve ;^ and that, to 
remedy the evil, nothing short of a radical change, both in name 
and nature, would suffice. In several instances, however, the 
object has certainly been very ingeniously attained by a more 
tnmple process, for, by a careful adoption of new terms, and a 
strict adherence to well known and long established principles, 
an air of novelty has been thrown over many a fair fabric, the 
substantial mataials of which are indeed of sufficiently ancient 
origin. All this would be amusing enough, if there was no ma- 
lice mingled with their weakness, but it is rather too much to be 
told by those who owe every thing^to his past existence, (for 
had he been alive now, it is scarcely to be supposed that their 
names would ever have been bruited in the ears of men), that 
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opposed themselves to the fonnation of an elementary introduc- 
tion to Natural History upon a permanent basis, in which the 
facts of the science shall be presented in a popular, and, at the 
same time, philosophical manner. That no such introduction 
exists, is to be regretted as detrimental to the progress of science. 
In the absence, however, of such a work, we hail with plea^ 
sure the appearance of the publication, the title of which is pre- 
fixed to our present observations. Its object, as the author states 
in his preface, is ^^ to combine the precision of a scientific trea- 
.tise, with the more excursive and agreeable character of a po- 
pular miscellany, and by avoiding alike the vagueness and inac- 
curacy of the one, and the repulsive dryness of the other, to gain 
the favour of both classes of readers, by a futhful and conse- 
quently an interesting exposition of one of the most beautiful 
and certainly not the least important of the natural sciences.^ 
He further remarks; ^^ By a judicious and varied selection of 
subjects from the difierent classes of the animal kingdom, accom- 
panied by a history of their habits and modes of life, it is hoped 
that, in the course of not many years, such a representative as- 
semblage may be brought together, as will serve to exemplify, 
in a novel and interesting manner, the numerous tribes of living 
creatures, of which the great family of nature is composed.'' The 
work has been established, as the vignette on its title page implies, 
in immediate connection with the museum of our University, and 
chiefly for the purpose of illustrating the rare and beautiful objects 
which it contains. We have no doubt, however,* that, from the su- 
perior style in which it has been brought out, and which, we are 
happy to say, reflects the highest credit on all concerned, Mr Wil- 
son's " Illustrations of Zoology" will be welcomed by the natura- 
listsof these kingdoms as a highly valuable medium, through which 
to communicate coloured representations of whatever objects may 
henceforward occur in any department of Natural History, of pe- 
culiar interest from their novelty or beauty. Although the col- 
lection of drawings already in the author's portefolio, is of great 
value from its accuracy and elegance, we understand it to be his 
intention to leave the work open for the reception of whatever 
communications may be made to him, accompanied by faithful 
portraits of the animals described. In the furtherance of his de- 
termination to illustrate the animal kingdom, in a more efficient 
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mtinner than has ever before been attempted in this country, he 
has secured, in addition to his own skill as a draftsman, the aid 
of several of the first animal painters in Great Britain ; and be 
has also been fortunate in gtuning the co-operation of many dis> 
tinguiabed amateurs of saence, whose collections of drawings es- 
pecially, have been long known, and duly prized. 

The first number of this elegant work, contains, Ist, a repre- 
sentation drawn from life, of the Fuma, or American Lion {Fe- 
lit concolor), now in the menagerie of the Museum ; 2d, two 
views of that beautiful little hawk, the Finch Falcon of Bengal 
{Falco ccerviescens), the smallest of all the accipitrine birds of 
prey, from the specimen in the Museum ; 3d, the only adequate 
likeness which has yet been given of that rare and recently dis- 
cavered and very beautiful Gull, the Larus Sabim, likewise from 
the Museum ; and, ith, the upper and under sides of that most 
magnificent production of the insect world, the Great Owl Moth 
of Brazil (A^(Jc(MfflWc6t««/ri^), from Mr Wilson'sown collection. 
The letter-press presents the generic characters and spedfic de- 
scription of these creatures, and is rendered more valuable, by 
many general observations, written with much elegance, on the 
manners and modes of life, which distinguish the orders and 
tribes to which they respectively belong. 
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Biographical Memoir ofDr Joseph Priestley. Read to the 
Institute of France. By Baron Cuvier. 

VTentlemen, I have to-day to present you with an account 
of the life and writings of Dr Joseph Priestley, an English 
clergyman, who was bom at Fieldhead, near Bristol, in 17^, 
and died at Philadelphia in 1804. His great discoveries in 
physics prociyed him the distinction of being named a foreign 
associate of the Academy of Sciences of Paris ; and the Insti- 
tute hastened to confer upon him the same honour. He was 
also connected with most of the learned societies of Europe ; 
and the homage which I now render to him, has perhaps al- 
ready beea rendered in more than one of its great cities. 

This honourable unanimity will appear so much the more 
encouraging to the lovers of science, and will so much the more 
prove to them the irresistible influence of real merit, that the 
person who in this case was the object of it, used no address^ 
and employed no management, to procure it ; that hk lilb was 
entirely polemical ; that he always seemed to delist in 
bating the most predominant opinions, and that he 
the interests dearest to certain classes of men. It is t 
this excessive ardour in maintaining his opiiiioo< 
to implacable hatreds. He was long the olg 
of calumny, and more than once the victim cL 

JULY — SEPTEMBER 1827. 
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cutions. A populace, enraged by the false reports of his ene- 
mies, destroyed in a single day the fruit of the whole labour of 
his life ; and it was only by banishing himself from his native 
country, that he escaped the fury of his persecutors. But 
when his fellow-citizens seemed to abandon him, several nations 
hastened to offer him an honourable asylum ; and, at this very 
moment, when, in a country at war with his, the principal lite- 
rary institution of France pay9 through me the last and melan- 
choly tribute which it owes to all its members, I see in this as^ 
sembly several of those whom he has combated, joining as it 
were their voice to mine, and, by their generous concurrence, 
completmg his triumph. 

Science and philosophy have nothing to fear from their blind 
enemies, so long as such a reward awaits the man who may have 
enlarged the noble edifice of hliman knowledge ; so long as in 
thus serving humanity in general, genius may burst the shackles 
of local relations ; so long, in fine, as the developement of- new 
truths may induce lis to pardon in their discoverer whatever 
there may otherwise be in his opinions that is whimsical^ extoa- 
ordinary, or perhaps even dangerous ; i^ I. ought not to con- 
ceal from you, that there are of all these kinds among the opi- 
nions of Priestley. 

In fact, his history will disclose to you, as it were, two diffe- 
rent, I might almost say opposite, characters. The one, a cir- 
cumspect natural philosopher, examines only the objects that 
come under the empire of experience, employs in his progress a 
cautious and rigorous logic, — allows himself to cherish neitha* 
theories nor prejudices, — seeks only after the truth, whatever, it 
may be, and almost always discovers and establishes it in the 
most solid and brilliant manner. The other, a rash theologian, 
handles with audacious boldness the most mysteriousi qnes- 
tions,-*contemns the belief of ages,**— rejects the most revered 
authorities, — comes into the lists with preconceived opinions,-— - 
seeks to maintain rather than examine them,—- ^nd, in order to 
support them, plunges himself into the most contradictory hy- 
potheses. 

The first tranquilly delivers over his discoveries to the exa- 
mination of the learned. They are established without difficul- 
ty, and procure for him an unchallenged reputation. The lat- 
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ter surrounds himself with warlike apparatus, amis himself with 
learnintr and metaphysics, attacks every sect, shakes every dog- 
ma, and shocks the consciences of all bv the keenness with 
which he seems to aim at their subjection. 

It is against tlic man of heaven, tlie minister of peace, that 
earthly weapons are employed : it is he who is accused of ex- 
citing hatred, of provoking vengeance, of disturbing society. 
The profane philosopher, on the contrary, is respected by all : 
every one admits that he only professes to defend truth by rea- 
son ; that he only employs his discoveries for the good of so- 
ciety ; that he uses only mildness and modesty in his writings. 

Obliged as I am to describe to you Priestley as he was, it is 
necessary for me to trace him in his two characters, — to speak 
of the theologian, the metaphysician, and politician, as well 
as of the natural philosopher. I shall not, however, mistake 
what my oiRce more particularly requires, nor forget that it was 
the natural philosopher who was associated with the National 
Institute, and that you ought principally to expect here the ex- 
position of his scientific discoveries. 

It is, l)esides, probable, that this is that part of his character 
whicli will most interest Europe and posterity. He has some- ' 
where said, that, for a lasting reputation, scientific labours toe 
as much superior to all others, as the laws of nature are supe- 
rior to the organization of societies, and that none of the states- 
men who liave held the reins of government in Great Britain 
can bear to be compared with the names of Bacon, Newton, and 
Boyle; — an exa^erated maxim, perhaps, yet one which it 
would have been well had he always kept before his mind ; but 
he is not the first celebrated man whose judgment has beem un- 
able to subdue his propensities. 

It is here, how^ever, of importance to remark, that his para- 
doxical opinions had no influence upon his conduct, and that, if 
we except the misfortunes which overwhelmed him in fawtUage, 
and of which he was the innocent victim^ the evOits^f 'Ifib'Hft 
were uniform and simple. The catalogue of his worl' ' • 
would indicate as much ; and when it is known that he ] 
more than a hundred volumes, it will not b& expected : 
him a man of much general intercourse ^vith society, o^ 
history can be any thing more than an -A his 
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In early life he had the misfortune to lose his father, who was 
a tradesman, and who left him in great poverty ; but a ridi and 
pious aimt tod^ him under her charge, and afforded him the 
means of studying languages and theology. After being £or ^ 
some time a pastor of the Presbyterians of some small districts, 
he obtained a situation in a school at Warton, connected with 
the same sect. He afterwards resumed the pastoral functions 
among the dissenters of Leeds, a city in the n»ghbourhood 
of the jSlace of his birdi. His writings in natural j^osophy, 
and his first researches into the nature of the gases, having 
brought him into notice. Lord Shelbume, secretary of state, 
afterwards Marquis of Lansdowne, appointed him as his librar- 
vian, and took him as a travelling companion into France, 
and several other countries. At the end of seven years, he 
left the house of this nobleman, to settle at Birmingham as a 
minister, and instructor of youth. In this situation he remained 
during eleven years, until the time oS. the persecuti(His which 
ccHistrained him to leave that city, and which immediately after 
determined him to retire to the United States. Such is the 
brief, and yet complete record of the events of his private life. 
The account of his works is of more importance, and must be 
gjiven at greater length. 

Those which he first published were devoted to instruction. 
His earliest production was an English grammar ^, which is still 
used in many schools in Great Britain. His historical and bio^ 
gxaphical maps, presenting to the eye, in a convenient form, the 
rise and fsdl of each state, with the age of those celebrated men 
who flourished in it, deserve to be generally introduced -f-. His 
lectures cm history indicate all the views, all the varied know- 
ledge which it is requisite to possess, in order to study with 
advantage the revolutions of nations. Those on oratory and 
criticism are considered as excellently adapted to be put into 
the hands of the young %, It was also in the same didactic man- 
ner that he wrote his first works in natural philosophy, his His- 

• Printed in 1762 and 1768. He added to it in 1772, Observations for Oie 
. use of those who are advancing in the language, and Lectures on the Theory 
of Language and Universal Grammar. 

t New Map of History ; and Map of Biograpfhy, 1765. 

% Course of Lectures on Oratory and Criticism, 1777 ; 4ta 
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ledge in this department of science, when Priestley tcx>k up the 
subject, and treated it with great success. 

Happening to lodge at Leeds near a brewery, he bad the cu- 
riosity to examine the fixed air which exhales from beet in fer- 
mentation, and the deleterious power with which thieilt idir ope- 
rates upon animals, as well as its efiect upon the flame of ciQKlles. 
His investigations having afforded him striking results, h6 sub- 
mitted inflammable air to similar experiments. Wishing after- 
wards to determine all the circumstances in which these two 
gases manifest themselves, he soon remarked, that, in a great 
number of combustions, especially in the calcinations of metals, 
the air in which these operations are performed is altered in its 
nature, without either fixed or inflammable air being produced. 
Whence his discovery of a third kind of noxious air, which he 
called phlogisHcated air, and which was afterwards named azotic 

He made use of small animals for trying the pernicious action 
of these difierent gases, and found himself obliged to inflict tor- 
tures on sensible beings. His character is well illustrated in the 
joy which he experienced on the discovery of a fourth kind, 
which freed him from the necessity of having recourse to these 
cruel means. This was nitrous gas, which possesses the pro- 
perty of suddenly diminishing the volume of any other gas with 
which it is mixed, nearly in the proportion in which that other 
gas is respirable, and consequently the property also of measur- 
ing, to a certain extent^ the degree of salubrity of different 
airs. 

This discovery gave origin to that branch of natural philoso- 
phy named Endiometryy and was of primary importance. All 
the natural sciences were interested in possessing such a mea- 
sure, and medicine in particular might have been highly be 
nefited by it, were it not so difficult to introduce scientific pro- 
cesses into the practice of even the most scientific arts. 

Combustion, fermentation, respiration, and putrefaction, pro- 
duced sometimes fixed air, at other times inflammable air, and 
sometimes phlogisticated air. There were therefore a multitude 
of causes capable of vitiating the air ; and yet its purity not being 
sensibly altered during the long period that these causes have 
been in action, it was necessary that there should be in nature 
some constant means of keeping up this purity. 
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philosophy, chemistry, vegetable and animal physiology, have 
scarcely a single phenomenon in their range that they can com- 
pletely explain without it. 

It is but a slight sketch that I have here presented of the 
most remarkable discoveries of Priestley ; want of time forces 
me to pass over a multitude which might of themselves furnish 
ample materials for the eulogy of any other man. Each of his 
experiments henceforth became, whether in his own hands, or 
in those of other philosophers, fertile in luminous ccHisequences ; 
and there are still some in the number that have not received 
sufficient attention, and which will perhaps one day become the 
germ of quite a new order of important truths. 

His works were received with general interest: they were 
translated into all languages ; the most illustrious natural philo- 
sophers repeated his experiments^ varied them, and commented , 
upon them. The Royal Society, on the appearance of his first 
volume, decreed to him the Copley Medal, which is given for 
the best work in natural philosophy, published in the course of 
the year ; a medal of little value in itself, but which England 
considers as the most noble prize that can be gained in science. 
The Academy of Paris conferred on him an honour not less 
noble, and still more difficult to be obtained, because rarer, 
one of its eight places of foreign associates, for which all the 
learned men of Europe strive, and of which the list, commen- 

« 

cing with the names of Nekton, Leibnitz, and Peter the Great, 
has at no time degenerated from its first splendour. 

Priestley, loaded with honours, was, from his characteristic 
modesty, astonished at his good fortune, and at the multitude 
of beautiful facts which nature seemed to have been unwilling 
to reveal to any but himself He forgot that her favours were 
gratuitous, and that if she had been so successfully interpreted, 
it was because he had discovered the method of constraining 
Jier lo divulge her secrets, by the indefatigable perseverance 
with which he interrogated her, and by the innumerable inge- 
nious contrivances to which he had recourse, to extort from her 
the responses which he gave to the world. 

Others carefully conceal what they owe to chance ; Priestley 
seems anxious to attribute to this all the facts he discovered. He 
remarks, with a candour j^eculiar to himself, liowmany times lie 
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DJiture'; but it would cuAy have been by seeing him thus iniac- 
ti€0, that >we should bave^ truly known the most beautiful of all 
the works of nature, the genius of a great man. 

It' must not, however, be supposed that Priestley^s dieooveries 
were all peoceived by himself, or that he was able to develope them 
in his book as clearly as we distinguish them in it, and as we would 
at the present day develope them. When he made these diflco* 
veries,- however, he was not acquainted with any other chemical 
theory than that, of Stahl, which being formed from expisiimenti 
in which the gases were of no account, could not embrace them, 
and still less foresee all their phenomena. Hence there is a sort of 
hesitation in his principles, a kindof embarrassment and uncertain- 
ty in his results; > Wishing to find phlogiston in all things, he is d»* 
liged to suppose it at times quite differently constituted ; in fixed 
air, very heavy and acid; in inflammable air, very light ; in. pblo- 
gisticated air, as having a prc^rty possessing none of the qua^ 
lities of the other twa There are cases in which an accumula- 
tion of phlogiston diminishes the weight of the combination, it 
therefore oommimicates an absolute lightness to the mixtures in- 
to which it enters: in other cases it produces a contrary effiect 
Nothing seems uniform, and no general or precise conclusion 
is the result. 

Modern chemistry alone could draw this conclusion, and for 
this it only required one or two formulae : — There is no phUy- 
giston ; pure air is a simple substance ; phlogisticaied air and 
inflammable air are also simple substances ; combicstion is oniy 
a combmaMon of pure air with the bodies burnt Like the sub- 
lime words related in the book of Genesis, these few expres»ons 
have thrown light upon and disentangled all ; chaos is reduced 
to order, each fact has assumed its place, and the whole has 
formed the most magnificent of pictures. 

But, like the gods of the pagans, chemistry could create no- 
thing out of nothing : it required matter, a subject for its pre- 
scription ; and with this matter Priestley has had the principal 
merit of furnishing it *. 

• See principally his memoirs 

On Phlogiston, and the apparent conversion of water into air ; Phil. Trans. 
1783. 

On the Principle of Acidity, the Composition of Water, and Phlogiston. 
PhiL Trans. 1788. Paris. On 



Biographical Memoir ofDr Priestley. 219 

'In thb respecty he inay. therefore with ph>priety be consider-^ 
qd as bne^of the fctthelrs of '.modem dhemistry, and his fame be 
very- justly associated with that of the authors of the cdebrated 
reyoluiion effected by it in human knowledge. 
.i:But be was a father who would never own his child. His 
obstinacy in maintaining his first ideas was of the most deter- 
mined character. He saw without being moved their ablest de- 
fenders pass in succession to the opposite side ; and when Mr 
Kirwan had, almost the last of all,, abjured the phlo^stic sys- 
tem, Priestley, left alone on the field of battle, issued a new de- 
fiance^ in a memoir addressed to the principal French chemists. 

• By a fortunate chance the challenge was accepted at the mo- 
ment, and on the very spot M. Adet,; then ambassador from 
France to the United States, happened also to be a worthy re- 
presentative of the French chemistry, and replied to the new- 
arguments brought forward against it. They almost all arose 
from the circumstance that Priestley, ingenious and skilled as 
he was in the processes of that transcendent chemistry of which 
he was the founder, had little experience in thc^ of the com- 
mon chemistry. He extracted, for example, from fixed idr, sub- 
stances into which he did not suppose it to have entered, and 
from this denied that it always owes its origin to carbon. When 
he formed water with oxygen and hydrogen, he always found a 
little nitric acid, and would not attend to the portion of azote 
which produced it *. 

On the Fhlogistication of the Spirit of Nitre. lb. 1789. 

On the Transmission of Acid Vapours whrough tubes of red earth, and on 
Phlogiston. lb. 

On the Greneration of Air by Water, and the Decomposition of Dephlo* 
gisticated and Inflammable Air. lb. 1793. 

His Experiments on the Analysis of Atmospheric Air ; and 

Considerations regarding the doctrine of Phlogiston and the Decomposi* 
tion of Water. 2 vols. 8vo, 1796 and 1797- 

The doctrine of ^PlUogiston established, and that of the Composition of 
Water refuted. 8vo, 1800. 

The same ideas have also been expressed by him, under somewhat diffe- 
rent titles, in the Memoirs of the American Society, vols. iv. and v. 

Reply to Cruickshanks's observations in defence of the new systes 
mistry. Nicholson's Journal, vol. iv. p. 1. 

He also published a multitude of articles in various other joumsi]-. 

* Reflexion sur la Doctrine du Phlogistique, et de la Decomjn , 

TEau ; traduit de T Anglais, et suivi d'une response par M. Adet. ; i\ 
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His new writings did not, therefore, bring back to his (^ 
nions any of those who had abandoned them. He founds like 
many others who have attempted to arrest motions to whidi 
they themselves had given the first impulse, that ideas onoe 
thrown into the minds of men are like seeds, the produce of 
which depends upon the laws of nature, and not upon the will 
of those who scattered them. To which we may add, that, 
when they have once taken root, no human power is henceforth 
capable of plucking them up. 

I have now arrived at the most disagreeable part of my task. 
Hitherto you have seen Priestley moving forward from one sucoesB 
to another in the study of human science, to which he yet devoted 
only a few leisure moments. We must now place him before you 
on another career, struggling against the nature of things, the fir6t 
principles of which are covered with a veil which our reason in 
vain attempts to penetrate, seeking to subject the world to hb conk 
jectures, consuming almost his whole life in these useless efforts, 
and at length precipitating himself into the abyss of misfortune. 
Here I need, like him, all your indulgence. Perhaps the de- 
tails, into which I am about to enter, will appear' to some rather 
foreign to the place in which I speak ; but to me it would seem 
to be peculiarly in this place that the terrible example which 
they present, ought to be heard with some degree of interest. 

I have told you that Priestley was a clergyman. I must add 
that he passed successively through four religions before he ven- 
tured to publish any thing on the subject. Educated in all the 
severity of the presbyterian communion, to which we give the 
name of Calvinistic, and in all the asperity of the doctrine of 
predestination as taught by Gomar, he hardly began to reflect 
when he turned toward the milder doctrine of Arminius. But, 
in proportion as he advanced, it seemed as if he always found 
too much to believe. He therefore came to adopt the opinion 
of the Arians, which, after having been almost on the point of 
subduing Christendom in the times of Constantine'^s successors, 
has now found an asylum only in England, but which ranks 
among its supporters the names of Milton, Clarke, Locke, and 
even, as some say, of Newton, by whom it is in some measure 
indemnified, in these modem times^ for the loss of its ancient 
power. 
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Arumism, while it declares Christ to be a creature, yet be- 
lieves him to be endowed with a superior nature, produced be^ 
fore the world, and the instrument of the Creator in the produc- 
tion of other beings. It is the doctrine that has been clothed with 
such magnificent poetry in the Paradise Lost. Priestley, after 
profesuog it for a long time, abandoned it in its turn to become 
a unitariaD, or what we call a Socinian. 

There are perhaps yery few among those who hear me that 
have ever been informed in what the two sects differ. The So- 
dnians deny the pre-existence of Christ, and regard him only as a 
man, although they revere him as the Saviour of the world, and 
admit that the divine nature was united to him for thb great 
work. This subtle shade of difference between the two hereoes 
occufued for thirty years a pre-eminence which the most import- 
ant questions in science might well have challenged, and led 
Priestley to produce incomparably more volumes than he ever 
wrote on the different gases •. 

His creed is, that the primitive church was at first, like the 
Jewi^, unitarian, but that it remained so for a. very short time ; 
that the first alteration of this doctrine arose from the gradual 
iutFoduction of the ideas of the Gnostics, who appeared, as is 
well known, in the days of the Apostles, and carried into the west 
the principle of the Indian philosophy, that God made use of ' 
an intermediary agent for the creation of the world i that, on 
the other hand, the Greek philosophy, allying itself with Chris- 

" ThefoUowing are some of these woiis! 

Historj of the Corruption of ChriBtianlty , 2 cob. Svo. 1782; reprinted in 
1786, under the fitle of Doctrine of the First Three Centuries, 4 vols. 8to. 

Expodtion of the Arguments for the Unity of God, and against the Di. 
vinitj and Pre-existence of Christ. 1783, 8vd. 

Letter to Dr Horaley, with new proots that the Primitive Church was 
Unitarian. 1783 and 1797, 8vo. 

Hiatorr of the Ancient Opinions concerning Jesus Christ. 178^ Vvoi. 

Defence of Unitaiianism &r 1 787. 

Letters to Dr Horne on the sul^'ect of the Person of 

Letters to Edward Bum on the In&llibilitj of tl 
Apostles coQcerning the Person of Christ. 1789, 8vo. 

Defence of Unitarianism fbr 1788 and 1789. 

General Hlstorj- of the Christian Church until the 
Empire, 2 vols. Svo. 1789 ; and four others in 1804. 

Unitarianism explained and defended. 1796, Sro. 



J 
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tianity, personified tlie Word, which, according to the idem of 
Plato, and the first Christian platonists, was but an abstract 
quality, an attribute, an act of divinity ; that the desire of ho- 
nouring more highly the legislator of the Christians, without too 
mudi altering the fundamental doctrine of the unity of God, 
made the, person of Jesus be identified with these creatures of 
the imagination ; that, from the intermediate agent of the Gnos- 
tics, Arianism is more particularly derived, while from the per- 
sonification of the Word results the consubstantiation of Atha^ 
nasius and the Nicene Fathers, and consequently the doctrine 
of th^ Trinity. 

Priestley differed no less from the common opinions iu the 
metaphysical part of his creed. True metaphysics has demcn- 
strated in these latter times that it is imposable for the think- 
ing substance to know by itself its own nature, just as it is im- 
possible for the eye to see itself, because it would be necessary 
for it to issue out of itself, to contemplate itself and compare it- 
self with other objects ; while, on the contrary, it is only in 
itself, and its proper modifications, that it sees them, or thinks it 
sees them. 

Priestley was either ignorant of ihese results, or was not re- 
strained by th«n. Scripture and experience agree, in his opinion, 
in making the mind material. The fibres of the brain are the 
depositaries of the images produced by the senses : the power 
which these fibres have of mutually exciting their vibrations, is 
the source of the association of ideas. Feeling perishes with 
the body ; but it revives with it at the resurrection, in virtue 
of the will and power of God. Until that period we shall sleep 
in total insensibility ; the distribution of rewards and punish- 
ments awaits us onlv then. 

ft 

A material mind is subjected to the necessary empire of ex- 
ternal agents : there is no free will ; absolute necessity regii* 
lates all our determinations. Why, then, rewards and punish- 
ments ? Precisely that we may have this additional determi- 
nating cause in favour of vinue. Thus, it will easily be seen 

that he did not believe in the eternity of punishments * It is 

I. 

* His principal metaphysical works are : 

Hartley's Theory of the Human Mind. 1775, 8vo, 

Kesearches regarding Matter and Mind, with a history of the philosophi- 

2 



Biographical Memoir of Dr ^Priestley, 223 

proper to^remark, that several of these doctrines <are those of 
the first Socinians, and that Priestley only support^ them by 
new arguments. 

It is not necessary for me to pronounce here upon questions 
so widely different from the studies which call us together, and 
which, besides, have been so often debated ; it is enough to have 
been obliged to relate them. But it belongs to my subject to 
say, that Priestley supported them but too ably. His adver- 
saries themselves acknowledged that he possessed a vast erudi- 
tion, and a specious art in combining and directing his resources ; 
they unanimously speak of him as one of the most powerful 
controversialists of these latter times, and as one of the most 
dangerous enemies of orthodoxy. 

Writers of this description are not now dreaded in the Catho- 
lic church, where authority alone is the arbiter of faith, and 
where the writings that oppose its doctrines remain unknown to 
the great body of the faithful. But in Protestant countries, 
where every thing is submitted to argument, there continually 
reigns a sort of intestine war ; the theologians are always in 
arms ; the empire of mind is a bait constantly oiBPered to their 
ambition, and where dialectics may still make vast conquests. 
This was apparently what Priestley attempted; and who will 
not pardon him ? Power is so seducing, and that of which per- 
suasion alone is the instrument appears so gentle. 

Perhaps he also had the weakness to think, ^hat, in these in- 
credulous times, it was necessary to lighten the faith, as in stormy 
weather a ship is cleared of the most cumbersome part of its 
freight. In fact, it might be thought that, after rejecting 
so many doctrines, he had but one additional step to make 
to fall into absolute infidelity ; but this he did not do. On 
the contrary, in theology, as in physics, he wished to occupy a 
station by himself, however perilous it might be, and he trust- 
ed to his courage for its defence. He could not sufler any to 

cal doctrines concerning the origin of the soul and the nature of mafemHII^well 

as their influence on Christianity with reference to the pi 

1777, 8vo. 

The Doctrine of Philosophical Necessity explained |j 

Free Discussions regarding the Doctrine of Mitiriill|M|j^|^0 

phical Necessity, in a correspondence between DV 

Letter to J. Bryant in defence of PhiloBoi^iical NecessityT 
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proceed farther than himself, nor could he bear |o fall abort of the 
point which he occupied ; sometimes he attacked the orthodox ; 
at other times repulsed the supporters of infidelity; and, in short, 
hardly had there a[^)eared in Europe a work that seemed in the 
slightest degree directed, either against revelation in general, or 
the manner in which it was explained, which he did not think 
himself obliged to refute. 

His activity was without bounds in this sort of war* ; Ath^ts, 
Deists, Jews, Arians, Quakers, Methodists, Calvinists, Episco- 
palians, and Catholics, had alike to combat him. There are 
works of his against each of these creeds in particular, and I 
should with difficulty finish were I merely to mention thar 
titles. 

As a proof that all this was done in good earnest, he thought 
he could predict approaching events by Scripture. False prophets 
commonly assign a long period to their prophesies, that they may 
not be detected during their life. Priestley imagined himself su- 
rer of his point. *He published in 1799 an address to the Jews^ 
in which, from the revelations of Daniel and St John, he announ- 
ced to them their approaching re-establishment in Palestine, the 
union of all reli^ons, iand the four^tion of the reign of glory. 
Besides the calculation of the years, which refers to the commence- 
ment of the nineteenth century, that grand event was to be usher- 
ed in by the destruction of the papal power, the Turkish empire, 
and the kingdoms of Europe. The French monarchy, said he, 
which seemed so solid, has fallen ; the rest will quickly follow ; 
the Pope is dethroned and exiled; the Turk subsists only 

* Independently of the polemical works already mentioned on the subject 
of unitarianism, he published the following in favour of revealed religion in 
general: 

Letters to an Infidel Philosopher. 1781 to 1789, 3 parts, 8vo. 

Letters to the Philosophers and Politicians of France on the sulject of 
Religion; 1793, 8vo.; continuation 1794. 

Reply to Thomas Payne*s work entitled Age of Reason. 

Observations on the Growth of Infidelity. 1796. 

Discourse on the Proofs of Revealed Religion. 2 vols. 8vo, 1796 and 1797* 

Letters to Volney, occasioned by his work entitled Ruins. 1797, 8vo. 

Comparison of the Institutions of Moses with those of the Hindoos, snd 
Remarks on Dupuis* Origine des Cultes. 1799) 8yo. 

We pass over many small treatises on particular questions of theology* 



986 Bk^grophkiii Memoir qfDr Priestky. 

cured him the honour of being naoied a French citizen and mem- 
ber of the convention, two titles which did not seem then to 
auit so ardent a ddender of revelation, pr of universal tol^^tion. 
He always, however^ decorated himself with the former, but elu- 
ded the exefcise of the latter, under pretence of not being sufli- 
ctenlly acqumnted with our language. 

Without pronouncing on the real merits ol Friestley^s p<di|]- 
cal writings, I must be allowed to say, that they combine a rare 
Moderation in language, mth an uncommon loyalty in sentim^at 
He asks nothing for the protestant dissenters that he does not 
equally ask for the catholics, and even with more force, because 
tibqr nuffer more. No catholic has painted in more glowing oo- 
IdUrs than he, the oppression under which the great mass ctf the 
pec^le of Ireland groan *. 

I do not know whether the catholics took kindly of a unita- 
rian the effi>rts 'which he made for them ; but it is easy to coft- 
odve that this extension of his benevolence was not calculated 
to secure Mm the favour of the episcopalians. The hatred of 
the high churchmen also was almost entirely concentrated against 
him ; all those who entered into controversy with him were sure 
of rich rewards, several of them had even bislx^rics, which made 
him humorously observe, that it was he who held the list of the 
benefices of England. 

But the aversion which he inspired was not confined to these 
lawful means of repression ; and it appears but too true, that 
the writings and fanatical predictions of some episcopal ministars,^ 

* His principal works on the English Legislature, with reference to the 
different sects, are. 

Views regarding the Principles and Ctmduct of the Protestant Dissenters, 
in reference to the ecclesiastical and civil constitution of England. 1769k 

Address of a Protestant Dissenter on the subject of Church Discipline. 1776. 

Letter to Mr Pitt on the Toleration and Establishment of the Church. 
1786. 

The Conduct to be observed by the Dissenters for obtaining the Repeal 
of the Act of Corporation and the Test Bill. 1789i 

He also wrote on more general political subjects, such asi, 
On the First Principles of Government, and the Nature of Political, Civil, 

and !B/e%ious Idberty. 1766, 8vo. 

Observations on the Importance of the American Revolutiwi, and on the 

means of rendering it profitable to the world. 1785, 8vo. 
Sermons on the Slave Trade. 1788, 8vo. 
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powerfully contributed to the troubles of which he was the vic- 
tim. 

tt was the period when the first dawnings of the Revolution 
dividied not onlj France, but all the states, all the dties, and iti 
a manner all the fannlies of Europe. Open war was aa yet car- 
ried on in France cMdly, but dissension and dispute were alreadV 
universal *r SLUd, what is singular^ it was in the freest countries 
that the greatest ardour for a revolution displayed itself. It was 
at a time when the partizans of the British government saw no * 
other resource left, than to use the means which had been then 
so successful against the enemies of the French government ; 
mobs assailed the revolutionists, or those who were accused of 
being such. ' 

One of the most terrible was the Birmingham mob of the 
14th July 1791. Some persons of different sects, among whom 
there were also individuals of the epscopalian persuasion, cele- 
brated a feast in honour of our revolution. It was noised abroad 
that Priestley was the promoter of this festival. False tickets 
of invitation, expressing very seditious sentiments, were fabri- 
eated, and' attributed to him. It wa& asserted thai absurd or 
criminal toasts had been drunk, while the assembly pixmouneed 
them entirely the reverse. At length the inflamed populace as- 
semble from all points ; the calumny circulates and increases ; 
there are no horrors with which tbe guests are not charged. 
The house in which they are assembled is att^usked, forced, and 
destrojeA ; the furious multitude have only the name of Priests 
ley ksktheiir mouths, the dissenting mimster, the chief of the re- 
volutionists^ against whom the hatred of the episcopalians had 
long been directed ; this was the moment when they were to 
avenge themselves. The unfortunate old man was so little 
awace of what was imputed to him on that day, that he was 
even ignorant of what was going on in the town, and had not 
assisted at the dinner. But the band of rioters hear nothing ; 
they imagine him to have fled ; armed with torches and all 
sorts of destructive instruments, they fly to his house. It was 
a humble retreat, half a mile in the country, the fruit of his 
savings and frugality ; he lived there with his wife and two 
of his children, in tlie simplicity of ancient manners. It was 
there that he had received the homage of so many travellers^ 

p2 
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illustrious from their birth or merit, who would not leave Eng- 
land without becoming acquainted with so great a man ;— it was 
there that, for eleven years, he divided his time between the study 
of the sciences, the instruction of youth, and the exercise of diari- 
ty, the principal duty of his ministry. It possessed but a single 
ornament, but that ornament was invaluable, — the immense cxA- 
lection of instruments, many of them invented and constructed 
by himself, the focus whence had issued so many new truths, 
so many discoveries that bad been useful to these madmen 
themselves, for they were almost all labouring people from Bir- 
mingham ; and, among the numerous manufactures of that etty, 
there was scarcely one that did not owe some improvement in 
its processes to the discoveries of Priestley. But of what avail 
is gratitude against party spirit ? Besides, what do the popu- 
lace know of such services ? Every thing was crushed into 
dust ; the preparations that had been in trial for several months, 
and that were to resolve important questions, were destsoyed ; 
the rasters of observations kept for several years were com- 
mitted to the flames ; various works that were in progress, a 
considerable library, contmning notes, additions, and commoi- 
taries, underwent the same fate. In a few moments the whole 
house was burnt, or rased to the ground. 

What an appalling moment I an old man, almost seventy, 
witnessing the destruction in a moment of what fifty years of 
unremitting assidmty, and an economy of every day— of every 
minute-— had with so much labour procured him : not his mo- 
derate fortune^ that was nothing ; but the work of his hands, 
the conceptions of his mind, all that he still retained of ideas 
and experiments for the meditations of the rest of his life ! His 
family, who had removed him to some distance on the ap- 
proach of the mob, actually tore him away from this horrible 
spectacle. 

The insurrection lasted three days, and the houses of his 
friends experienced the same fate as his own. As is usual, it 
was the victims that were accused, and the journals did not fail • 
to announce that among Priestley's papers were found the 
{HTOofs of a grand conspiracy. This calumny was sufficiently 
refuted by his subsequent residence, during two years, near 
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]y vi^se^ in sciesioe of Vttrious kinds, piaefied sevecal houi^ daily ^in 
BisU^ictiDg young children. It was always the occupation that 
he preferred above every other, and his scbolcMrs ^U T^af d 
him with 'filial affeoiion^ several even with a real enthustaam. 

•But no coosider^iion could rcstrmn him when be thought he 
had (ome truth to defend; and this trait of his charaeler, so 
praiseworthy in itseliP, destroyed the effect of his aintable quali- 
ties, and formed the torment of his life, because he carried it to 
e^fliess^ and bec^^^se he forgot that reasoning is but the smallest 
of the means neoqbsipry for propagating opiniotis which interfere 
with iong-continued habits or with pnesent interests. . 

Tbe insults that were h^ped upon huti, antt the fear c^ odm- 
pifomi^g the life and fortune of hii^ friends, rendered ai length 
a residence in his native coutitry intolerable. His new esta- 
blishment at Hackney, where his industry and patience had al- 
ready enabled him to repair a part of the disaisters of Birmiag- 
hain, was unable to retain him ; and as to emigrate to France 
during the War would have been to justify all the imputations 
of his enemies, he saw repose only in the United States of Ame- 
rica ; but he was long before he found it there ; the prejudices 
that had inflicted upon him so much misery in England, fol- 
lowed him across the Atlantic, and until Mr Jefferton was no- 
minated to the presidency, he was not without fear of being 
still obliged to quit his asylum. 

The dedication which he makes of his Ecclesiastical History 

to that great ms^istrate, in gratitude for the tranquillity which 

he bestowed upon him, and Mr Jefierson^s reply, afford beautiful 

models of the intercourse which may exist between men of 

science and men of power, without bringing disgrace upon .either 

party *. 

Priestley proposed to devote the rest of his life to that work, 

in which he intended to bring together into one view the develope- 

ments and proofs of all his theological opinions; but he was 

arrested at the fourth volume by a fatal accident. His food 

was one day found poisoned, arid nobody knew by what mis- 

* fortune ; his whole family was in danger, and after this he did 
) 

• We are aware that we have not by any means mentioned the whole of 

Priestley's works ; we have even remarked, that there is as yet no complete 
catalogue of them. 
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On the 16th November 18S6, a gentleman residing near the 
banks of Lochawe in Argyleshire^ having occasion to examine 
a shade which served for a cart-house, and which seemed in a 
tottering condition, saw an unusual appearance upon one of the 
rafters, which crossed and supported the thatched roof. Upon 
procuring a ladder, he found, to his astonishment, that this was 
a group of chimney swallows (the Hvrwndo ruHica)^ which had 
taken their winter quarters in this exposed situation. The 
group consisted of five, completely torpid ; and none of the tribe 
to which they belonged had been seen for six weeks previously. 
With a thoughtlessness which he, in common with every lover 
of science must regret j he took them in his hand as they lay 
closely and coldly together, and conveyed them to his house, 
in order to exhibit them as objects of curiosity to the other 
members of the family. 

For some time they remained, to all appearance, lifeless ; but 
the temperature of the apartment into which they were carried, 
being considerably raised by a good turf fire, they graduaUy 
betrayed symptoms of resuscitation, and, in less than a quarter 
of an hour, feeling that they were rather rudely handled, all of 
them recovered so far as to fly impatiently around the room, 
in search of some opening by whjn^ they might escape. The 
window was thrown up, and they soon found their way into the 
fields, and were never seen again. 

Now, in this circumstance, which I am able to prove to the 
satisfactipn of any individual, there is nothing contradictory to 
the supposed migration of the Hirundo rustica to Senegal, but 
there is enough to account for the popular notions regarding his 
domicile amongst us during the winter. For is it not possible 
that those birds, which are the produce of a second, or even of 
a late incubation, may often find themselves too weak to take 
those bold flights which the parent birds, as well as the produce 
of first amours in the earlier part of the season, perform, or may 
perform, with safety ? And that He who is no less bountiful in 
the preservation than in the production of life, has made a pro- 
vision for the existence of these birds, during the winter, such 
as he is known to have made for other animals, that have not 
the power of migration, nor a nature fitted for retaining all its 
vital functions, in every modification of circumstance. And it 
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poBe^ be fiequtfntly found dormant in its bole ; tlioiiig^ I have 
no other reason to suppose this than that, when warm weather 
occurs early in spring, he has ofiten beoi seengou^ about, 
filu^tshly indeed, according to the warmth of the atmosphere, 
or the comparative abundance c^ his food; and then, upon a 
change cf wealher, disappearing like the bat, till such time as 
the sun had exerted more of its genial influence upon the earth. 
Thus, die sand-martin made his appearance in Lorn this year, 
as early as 15th April, and was seen during the 16th and 17th, 
when the wind blew gently from S. W., and the thermometer 
ranged from 60° ta€0^ in the shade. But when the wind changed 
to the £., the thermometer ranged from 41° to 48^, and he dis- 
appeared till the SOth, whai the wind was S. W., and the ther- 
mometer again ranged from 55° to 60°. 

I need not add how much more probaUe it is, that this bird 
should seek shelter in the dry hdes which it had dug for itsdf, 
than amcMdg reeds in a situation foreign to its habits. It is 
mudi more easy to believe, that it should migrate to any dis- 
tance, than that it diould possess the faculty of suspending its 
sentient powers, l^ an act of volition, and of again emerging from 
the waters, before their temperature had scarcdy undergone a 
change. And, if they have been found in such situations, it 
might be well to ascertain whether pP?y were dormant or dead ; 
whether they were, like the groups*' .-^ind on Lochaw-side, re- 
covered to a confused sense of existence, and falling into the 
waters as readily as into any other situation, or actually seeking 
shelter frcrni the severity of the weather, and dropping their sen- 
tient while they retained their living principles. 



ThetfwmietficalObservcttkmSj at PiU-Towfij New Soutft Wales, 
By the Reverend John MACOAaviE, A. M. Minister of the 
Scots Church, Portland Head. In a Letter to Jahbs Dun- 
lop, Esq. Paramatta. (Communicated by Mr Dunlop.) 

Dear Sir, 

X HE temperature of the atmosphere, and of the earth, as in- 
dicated by the thermometer, has been so often examined by your- 
self, in connection with Sir Thomas Brisbane, our late respected 
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governor, that any tiung I can say on the subject may appear 
Kke a tale twice told. But -your observatioiM were made at Ba- 
ramiatta, mine were made on the Hawkeabury, twenty miles -finr- 
tlier in the interior, in full view of the Blue Mountains, ajid safo- 
ject to dense fogs in the mortkb^, and scorching heats at 'mid- 
day, from an almost rertical sun and hot winds. 

The general avenge of the days, in this pajt of the colony, 
may ^ stated as fdlows,' the varieties being rery limited. In 
some, the momhfig nets in with a dense fc^, which disperses 
about ten, or sometimes sooner, and ushers in a hot day. Other 
days are clear in the morning, and cold at mid-day, by reason of 
a strong cool breeze. Other days commence with a dark-blue 
haze setting in over the forest, which continues for some time, 
and is always followed by great heat in the sun's rays. Other 
days are remarkable for commencing with a clear sky in the 
morning, which increases to a hot clear noon, with a close, sul- 
try, suffocating, warm wind, during the rest of the day. This 
is that sort of wind prevalent on the south side of the Equator, 
near the Cape of Good Hope, which seamen call a fiery south- 
easter. Other days are completely enveloped in clouds, when 
the thermometer ranges very little all day. Other days are re- 
markable for incessant rain. These varieties are so common in 
the colony, that it is no difficult matter to predict the kind of 
day from the appearance of the morning. Occasional deviations 
sometimes take place ; as in the case of occasional dry squalls, 
and thunder storms, which are very loud and long^ontinued ; 
but these are exceptions to the general tule. 

The extremes of this division, the very hot days, on which 
the thermometer ranges from 30° to 40% and the calm moderate 
days, on which it ranges from 3° to 4°, were so unlike the same 
days in England, that I considered it might be useful to know 
the fluctuations of the thermometer upon these days, to see if 
they might assist in forming or explaining some g^n^n^ rule that 
might account for the distribution of heat, and df "tem- 

perature. 

As I have neither time nor inclination toind^ 
speculation on the subject, I' Akeil giveyoiri 
servations, made with great care, fWrn^wP* 
the thermometer, on these hot days, Aictij 
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ing manner, and that, were a man to take (Hdly the means at 7 
A. M., 19 P. M., and 4 p. m. ; or ten in the morning and ten at 
night, as others propose, he might obtain the extremes of the 
range; which might give him data for determining the tempera- 
ture of the earth ; but they cannot be depended upon, when in- 
tended to furnish correct notions respecting the temperature di 
the atmosphere, and its variations. The thermometer employed 
was the very delicate one made by Troughton, formerly in your 
possession, on which, you are aware, all dependence can be 
placed. 

I. Register of the Thermometer ^ at Piit'Town, New South Wales, oh 
the banks of the Hawkesbury, on 5th January 1827> a fair aoe- 
rage midsummer day, with a strong cool breeze, blowing all day. 
At mid-^y, grass 88". Sand 9&'. Water 78". Air 79^' to 

8(r. 



10^ A. M. 


77r 


10 30 


78 


11 


70* 


11 30 


77 


11 50 


78f 


12 


80 


12 30 


80 


1 


84 


1 30 


81i 


1 40 


82* 


2 


83i 


2 15 


82^ 


2 40 


82 


3 


8U 


3 30 


81 


4 


81 


4 30 


80* 


4 45 


80 


6 


79* 


5 15 


79* 


6 


81 


6 30 


79* 


6 40 


79 


7 


78f 


7 30 


78 


9 


76* 



Strong cool gusts of west wind, clear sun, hot. 
Average rise in the hour 2 d^^rees. 

Strong cool breeze increasing. 

Wind fiidlen, descent in 50 minutes fths of a d^pree. Ave- 
rage rise in the hour a half degree. 

Average rise in half an hour 4 d^p-ees. 

And a shade less, wind nearly ceased. At this rate, not to 

be depended on, only for a few minutes. 
Breeze. 

Ditto fresher, and hou 
Average rise 3*th degrees in the hour. 

Sun overcast, breeze strong, descent 1 |th degrees. 

Breeze. strong, sun bright. 

Ditto, do. descent 1 * degree per hour. 

Ditto, do. increasing. 

Ditto, do. overcast. 

Very strong, loud, shrill wind, descent 1 degree. 

Severe ^st. 

Very violent gust, descent half a d^p*ee. 

Nearly calm. 

Still (Htto. 

Cold breeze, descent |ths of a degree. 

Sunset. 

Moon clear on thermometer. 



Thus throwing out the 84% at 1 o^clock, for which I will not 
be answerable, the rise from 10 to 2 is equal to 5|% while, to fall 
the same quantity, it took six hours, making about 1 ^"^ in the 
one case, and I'' in the other, per hour. 



PUUT(nm, New South Wales. 



887 



II. Register of the Thermometer, on ^h January 1827> at Pitt-' Town, 
on the hanks of the Hawkeshury, being a fair average midsummer 
day, with a very strong cool gale blowing during the whole day. 

Thermometer in sun 92®, sand 98®, water 78^9 evaporation in a strong cool 
breeze 66® in a minute and a-half. Thermometer 20 feet from the ground, 
and in the shade. 



&^ A. M. 


70^ 


Sky clear, air cool,l 1 1 »» 30^, 40^ 
calm. j & 50* 


770 


Risel®; and from 11 
to 12 equal 1®. 


6 30 


71 


Rise 3* per hour. 12 


78 


A 


7 


73 




12 15 


78 




7 30 


744 


Risef". 


12 20 


79 


Strong breeze, rather 


8 


73i 


Beautiful clear sky, sun 






hot 






coming more to 


12 30 


79 








north, no wind. 


12 40 


794 




8 5 


72i 


Crickets lively, which 
they seldom are, till 
thermometer about 

74®. 


12 50 


80 


Strong, somewhat hot; 
not suffocating, nor 
pa^nfril ; sensibly 
warmer than at 12 h. 


8 15 


73 








Rise 24®, and a shade 


8 25 


Sit 








more ; hot breeze* 


8 30 




1 


8O4 




8 45 


74 


Calm, agreeably warm, 
rise^. 


1 30 
1 55 


81 
81* 


Riseli. 


9 


74 


A shade less, wind now 


2 


81 








perceptible, swallows 
lively about the 


2 20 


81J 


A stronff and violent 
gust 01 cool wind. 














houses. 


2 40 


8I4 


Rise \\ 


9 10 


74| 


Wind brisker. 


3 


82 




9 20 


75' 


Sun more to the north, 
to which the front of 
the house is situated. 


3 20 


824 


Strong cold breezefrom 
W. or N. W. with 
clouds. 


9 30 


75 


A shade more, slight 
W. or S. Mr. wind. 


3 40 


82 


Clouds over sun. 






4 


824 


Clear of clouds ; rise )®. 


9 40 


764 


Slight long clouds £rom 


4 30 


814 








south to north. 


4 45 


81 




9 45 


76} 


Rise 2®. 




81 




10 


76 


Wind getting brisker. 


6 


8I4 


Sun not clear; fall i®. 


10 10 


764 


Strong gust, wind 


5 30 


8O4 


Sun in a haze. 






warm from west, and 


5 45 


80 


And a shade less. 






from the interior. 


6 


79 


FaU 14^ 


10 20 


77 


Strong warm wind. 


6 15 


79 




10 30 


77 


Very strong wind in 


6 30 


78| 


Clear, calm. 






gusts. 


6 60 


78 


Ditto a shade less. 


10 40 


774 


A powerful gale fh>m 


7 


77J 


Sun down ; h(Mzon 
hazy; fell If. | 


10 45 


77 


Do. * 


7 16 


76 


Moon clear. 


10 50 


774 




9 


76 




10 55 


774 


V«[j violent gust; 




• 








wmdcooL 1 







!• 



Here, we see die iilelfMii^^ 
morning, till four In' tW*i**** 



X in the 

> >^ in ten 



t-'- 
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hours, or about a degree and a quarter an hour ; and that it fell 
from 4 to 7.15 oVdock, 6| degrees, or about two^ donees an 
h<nir. FtoiB 10^ a. m., when it wss 76", to 4 p. m., when it was 
at its maximum %9,^^ it rose about a degree an hour, the air re- 
ceiving heat slowly, and parting with it speedSy. 

These registers furnish information only respecting tfie in- 
crease and decrease of the heat of the atmosphere, but no ac- 
curate rule can be drawn from them respecting the minute in- 
cremental differences, in small portions of time. To secure an 
accurate account of the regular changes undergone by the air, 
qX very short iatervals> I consider a matter of some importance 
in arriving at any general law that may govern the dfsfributionr 
or increment of heat in the atmosphere. In every climate, the 
general characters of the days may be easily discovered by ob- 
servation, on J brought under a few heads. Accurate observa- 
tions of the changes produced on the thermometer during these 
days, however fewinnumber, if made at very short intervals, would 
be much more satisfactory to the meteorologist, than observa- 
tions made only at morning, noon, and night. These give the 
extremes of variation, but all the delicate shades and tints of 
the picture are lost.; for the changes on some days, in a few 
hours, are almost innumerable. To use, therefore, a homely 
Botaay Bay simile, we see, by the one mode, only the outside 
of the bush, but we wish to see all the delicate flowers, leaves, 
and pods, of which it is composed. The following register of 
two days, kept in this manner, will show very clearly that an 
equal and gradual increment very frequently takes place in the 
early part of the diay, but is not to be depended upon when 
heat has com^ to its meridional or vertical point, which is most 
frequently between three and four o'clock p. m. The register 
was kept with great accuracy to each quarter of a degree, and^ 
ever)^ variation aad change wa& marked. The 7th and 8th 
of January were not fair average days of close suffocating heat, 
that could be depended upon. The 9th and 10th of January 
were particularly fevourable. It must be recollected, that the 
sun is now nearly vertical, being on the tropic, and not much 
more than tea degrees from our zenith at mid-day ; that be tra- 
vels from the east to the north, and that the north-west wind 
blows from the interior opposite to the course of the sun. 

2 
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ill. Reptler ^ the Thermometer, at PiU-Town, New Soktb Wale», 
9lh Janmary 1897, hein^ a fair average mid-summari day, tvUA 
chee stiJUng heat, and withont a suUry wind. 
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l»»46'p.M. 


851" 


5»» O'p.M. 


79}** j Horizon hazy; zenith! 


1 55 


851 A shade less. Rise 11^ 






clear paleUue; fidl»*. 


2 


851 


Hazy. 


5 10 


791 1 Strong breeee. ~ 1 


« 5 10 ft 


85 




5 20 


79 




* 15, all 




5 25 


78} 




2 30 


851 




5 30 


781 




2 35 


85} 




5 40 


781 




2 40 


85 




5 45 & 50 


78} 




8 50 


86 




6 


78} 


Sun in a haze, reflected 


3 


861 


Calm, warm air ; rise 1 1**' 


• 




lij^t pale-red and ffit- 


3 10 


86 








tening; sun*8 border 


3 15 


851 


Sun slightly clouded, 






yellow, calm ; fidl 1*. 






but f3r rather hot. 


6 5 


781 




3 18 


85 


A sli^t cool air. 


6 10 


78 




3 23 


841 


Breeze. 


6 20 


77 




3 26 


84 


Breeze a little stronger. 


6 25 


771 


Sun*s body of a Mm- 
stone yellow: reflected 


3 28 


84 


A shade less ; strong 
gust ; leaves of com- 
husks flying about. . 














light dark-red, ^iateo- 










ing; horizon hazy. 


3 30 


83} 
831 




6 30 


771 




3 33 




6 35 


77 


Sun now dark blood-ni 


3 35 


82} 








no reflection of rajs, 


3 45 


821 
821' 








haze. 


3 50 




6 45 


76} 


Sun sinking, as the poei 


3 55 


83 


Wind ceased ; sky hazy, 






say^ ' in a sea ofblood.* 






threatening a gale. 


6 55 


761 


Sun down. 


4 


821 


Fall 40. 


7 


761 


Fall 21". 


4 5 


821 


Wind moderate. 


7 10 


761 


Moon bright, nightoosL 


4 10 


82 


Brisker do. 


7 15 


761 




4 20 


81} 
811 




7 30 


76 




4 25 




9 


71 


Here itdescendedabont 


4 90 


81 


Strong cool wind. 






11* every 30 minutes, 


4 35 


81 








when the night became 
cold and chill, after so 


4 40 


80} 








4 45 


801 








hot a day. 


4 50 


80 


And a shade more. 


9 38 


68 




4 55 


80 


A shade less. 









IV. Register of the Thermometer on the 10th January 1827, at Pitt' 
Town, Nerv South Wales, being a fair average day, tvith dense fog 
in the morning, clear sky at noon, and dark haze in the afternoon, 
with a hot suffocating wind* 



5to6'* A.M. 


631' 


6 


64 


6 5 
6 10 


841 
641 


6 12 
6 15 
6 20 
6 22 
6 25 


64} 
65 
651 
66 



Yery dense white fog 
over the Hawkesbury, 
heavy dew. 

Clear in zenith; no 
grasshoppers nor crick- 
ets. 

Fog dispersing; no 
wind ; sun clear. 

Fog almost dispersed. 



6 30 A. M. 
6 33 
6 35 
6 37 
6 40 
6 45 



7 
7 
7 
7 
7 
7 
7 



5 
15 
18 
20 
22 
30 



67 

67 

67 

67} 

68 

68| 



} 



69 

69 

69} 

70 

70 

701 

70| 



Air cool and pleasant ; 
range in this hour 4^* 

Cool air. 



And a shade more. 
Not a cricket heard. 



at Pitt-Taam, New SotUk Woks. 
RegUler, ^. lOlh January — Continued. 
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Register, Sfc, \Oth January — Continued. 



2 35 


891 




5 40 p. sf. 


84| 


Glass more steady and 


2 40&45 


881 






regular. 


2 55 


89 




5 50 


84 


Range down = 3**. 


3 


89i 


Range of rise from 2** 


6 


84 








10«», 3^ 


G 10 


834 


Sun with a curious yel- 


3 7 


904 


Wann strong fmle. 






low haze around him. 


3 15 


894 


C7 C7 


6 25 


83 


A shade less ; light of 


3 25 


88 


Cool, shrill gale, hot. 






sun yellowish ; reflect- 


3 30 


884 








ed light, on a white 


3 35 


884 








ground, a beautiful pale 


3 40 


88| 








red. 


3 50 


89 


Range from 3»» 7° to 3»» 


6 27 


82| 




• 




25'", 3 V fall of 24. 


6 30 


824 


Strong wind, haze ; sun 


4 


89 








almost obscured, white 


4 6 


894 








spot in centre. 


4 15 


874 




G 35 


82 


Sun like a ball of red 


4 25 


884 








hot metaL 


4 30 


89 


Gale. 


G 50 


82 


Sun down, dark, hazy 


4 35 


884 


Glass very feverish. 






horizon, and indicating 


445 


874 








a hot stiffliug night. 


4 50 


87 




.7 


82 


Range 24° down. 


5 


87 


Range, descent of 2^ in 


7 15 


8I4 


Moon clear. 






30min. 


7 20 


81 




5 5 


80 


Moderate, sun clear. 


9 30 


754 


Sky overcast, wind high, 


5 20 


85 








threatening a gale and 
rain; descent this hour 


5 30 


85 


And a shade less ; heat 










fully more oppressive 
than at 90, or less able 






7% indicating a descent 










of 1" in every 20 min. 






to bear it. 









V. Register of the Thermometer on Wth January 1827, at Pitt^Torvfi, 

New South Wales, 

The Thermometer during the following day, January 11, continued uniformly 

advancing and descending. Thus, 



G*» A. M. 

8 

9 

9 6» 
10 20 
12 30 
12 40 



1 
1 



30 
40 



3 30 



4 
4 



20 
50 



6 35 



734' 
744 
75 

77 
83 

87 
87 
88 
88 

87 
82 

79 

73 



Light clouds, clear; no crickets. 



Crickets lively. 



Hot, close, warm wind. 

In sun 100*. 

Sun overcast, threatens a squall. 

Getting cool. 

Overcast ; threatens a thunder storm. Thus, in 6^ 40» It 
rose 144°, and sunk 15° in the space of 6*» 20". This, how.^ 
ever, does not shew the minute variation. 



at PitUTimm^ New SoutJi Wales. 



US 



VL Register of' the Thermometer, on \2lh January \&2T, at Pill-Town, 
New South Wales, being a fair average midsummer day, covered 
with dense immoveable clouds, the sun not appearing all the day. 

This day was as remarkable for steady, undeviating, low temperature, as the 
preceding ilays were for unsteady fluctuating variations. 

Cloudy, cool. No crickets ; seldom heard till the thermome- 
ter IS above 74" ; yesterday crickets and grasshoppers flying 
about in all directions, to-day not one to be seen. 



«*» A. SI. 


IV 


7 40" 


71 


11 


72 


2 p. M. 


74 


4 


714 


5 


71 


a 


71 







Range from & to 2, or eight hours, = 3" ; from 2 to G p. m., 
or four hours, =. 3°. 



VII. Register of the Thermometer at Pitt- Town, New South Wales, on 
the ISth of January 1827, beifig a fair average day ; cool in the 
morning, gloiving hot at mid-day, with a strong gale, andfollofved 
by a severe thunder gust, and cool calm evening. 

Mihl, pleasant ; cloudy ; rose gradually to 1 2 p. m. 



Cool, wind howling, clouds dark. 

Greatly overcast, threatens thunder. 

First peal heard distant. 

Rain in large drops. 

Rain very heavy, wind strong. 

Severe squall, thunder loud and hl^i. 

Squall at its wontt, heavy rain. 

Wind abating. 

Squall nearly over. 

CaliiL with douds. 

Steady till this ; freah ■quail commencing. 

Very severe thunder stoormy squall firom n'E» 



6 A. H. 


76° 


12 p. M. 


90i 


12 27 


90 


12 33 


89i 


12 40 


89 


12 45 


88i 


12 55 


87 


1 5 


Soi 


1 10 


844 


1 15 


83 


1 20 


79 


1 25 


77 


2 10 


82} 


2 40 


82 


3 30 


77 


3 33 


76 


3 40 


76* 


7 SO 


74 


8 40 


73. 


9 


78 



€kde abating ; continued steady till 7 ?• v- 



.Jsfc*»' 



VIII. Register of the ThermameUr ai PiH^Tamn, 2Ui Ji 
being a fair average dag, wUk ligff kasqf clouds 
sky, painful scorching heai, gal- 

and going round from E* lo f// 



' V 1827, 
ff^hole 

f^UUj 



6 A. M. 


73* 


7 30 


74 


8 


741 


9 10 


82} 



Cloudy; clouds about 
cxeued till a o^dock 



in. 



2 A. M. 


974 


2 30 


98 


3 40 


984 


3 20 


964 


3 35 


96 


4 35 


96 


5 30 


924 


6 


91 


6 30 


91 


9 


86 
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Tablb-— continued. 



Hands and face affected by strong heat. Air in bveese 104*, 
in sun 1144% '^ warm shade 104**. 



Beauti^l clear sky to the west. 

Sun with a yellow tinge on the border. 

Continued to descend; lowest during the night about 76*. 
Highest rise 254** in the shade; in sun, 414e . 

Sudden changes like these must try the strength of the strong- 
est constitution. On the 18th of January, the change of tem- 
perature, in falling from greatest heatj in one hour, was 4| 
times greater than it had been on the 12th of January in four 
hours ; and on the 21st January, the rise from 6 to 2, in the 
shade, was more than eight times that on the 12th January ; 
and; in the sun^ was fourteen times greater that it had been in 
the same space upon the same day. 

From these observations, imperfect as they are, (and to do 
justice to meteorology would require more labour and unremit- 
ting attention than one man can bestow), we draw the follow- 
ing conclusions . 











HoWTOf 


Mean Heat 


Hour corre- 




No. 


Day. 


Naof 
Observa- 


Maxi. 
mnm 


Maxi- 
mum 


by Average 
of Obeer- 


sponding to 
Mean Heat 


Character of Day. 






tkms. 


Heat. 


Heat. 


vations. 


nearly. 




I. 


Jan. 5. 


26 


831 


2 


79|J 


10 30 


i Warm, strong 
\ cool wind. 


II. 
III. 


6. 
9. 


54 
137 


824 
864 


3iM) 
3 


76/, 

73tV7 


9 45 
9 45 


Strong cool gale. 

Hot ? no wind. 
(Fog, suffocating 
1 wind. 


IV. 


10. 


147 


904 


3 7 


8«tV7 


10 6 


V. 


11. 


13 


88 


1 30 


80H 


9 40 


Hot, close wind. 


VI. 


12. 


7 


74 


2 


73 


12 


Cool, calm, cloudy. 


VII. 


18. 


20 


904 


12 


8U 


10 


Hot thunder gust 


VIII. 


21. 


14 


984 


2 40 


88f 


12 


Scorching heat. 


, Sum, 


418 


693| 


30 37 


629 


83 45 




Mean 


of Av. 


52 


86 5 


3 49 


78i 


10 28 



It is somewhat singular that the hour of maximum heat in 
this Table, and in the average, should occur about 3, or be- 
tween 3 and 4 oVlock p. m., and that the average or mean tem- 
perature should occur about 10, the precise hours that seem 
to correspond with observations made in the northern hemi- 
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On the MateridU which the Romans employed in their BuUdr 
mgs. By Mr C. T. Ramage, A. M. of Naples. Commu- 
nicated by the Author. 

HE materials which were used in the erection of the vari- 
ous edifices, which add so much interest to the ancient city of 
Rome, may be ranged under two great classes. The first con- 
sists of the common materials for building, which were found 
in the immediate neighbourhood of the city, .such as limestone, 
pozzolana, clay, and silex ; the second of those which were 
brought from a distance, white and coloured marbles, granites, 
and porphyries. 

Their mortar was made, as it is at present, either from com- 
mon limestone, or from a stone which Vitruvius calls silex, and 
which may perhaps correspond with our compact calcareous 
limestone. That which was obtained from the last, was em- 
ployed in the construction of walls, while the other was used as 
plaster. This mortar was mixed either with Arena Jbssicaj 
sand dug from pits, or Areata Jluviatica and marina^ from rivers 
and the sea. Of the first they had several sorts, black, white, 
and red, together with that to which we fnye the general name 
oi pozzolana. The vicinity of Rome aboiA 'S with this last sort, 
and the inhabitants still use it for the^rame purpose. The 
place from which the sand was dug, was called Arenarium^ and 
these excavations have no doubt given rise to the catacombs in 
Rome. The colour of this pozzolana is by no means uniform, 
for it is sometimes found red, sometimes purple, and sometimes 
the colour of tobacco. Its name is derived from Pulvis ptdieo- 
lanus, because it was originally found in great quantities in the 
neighbourhood of Pozzuoli, near Naples. It was particularly 
used for buildings under water, because it resisted the influjence 
of that element, and acquired such a consistency as to form a 
solid mass of stone and brick, A proof of this is found in the 
ruins of the harbour of Antium, and of the mole of Pozzuoli, 
which is called the bridge of Calligula^ though it must date its 
origin long before the reign of that emperor. It is curious to 
observe, that on the shore of Baiae, where Horace accuses the 
Romans of attempting to deprive Neptune of part of his terri- 
tory, the foundations of the houses in the sea still remain, while 
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those on the shore have entirely disappeared, and left scarce a 
vestige behind them. On examining these foundaUoos, it is 
found tliat they consist of this sort of cement, bricks, and some- 
times pieces of tufia. The sand from the sea and river was 
never employed when the other sort could be found, and the 
same observation may be made regarding gravel (glarea)> The 
cement, according to Vitruvius, was composed of three parts of 
pit sand and one of limestone, or rather of two parts of river 
or sea sand, and one of lime. They generally added a third part 
of pounded shell to correct the defects of the sand, and to ren- 
der the cement more firm and tenacious. 

Clay was employed in the formation of their bricks, and must 
have been in great request in Rome, as their buildings are diief- 
ly composed of this material. We are told by Vitruvius that, 
in his time, the bricks were dried by the rays of the sun, and 
he enters into a minute description of the method which they 
employed ; in the ruins, however, existing at Rome, we observe 
only bricks baked by artificial fire. On an attentive examina- 
tion of those found in Rome and Pompeii, we discover that the 
clay which they used was generally of two sorts, yellow and 
red, and that they mixed with it tufia dust to render it more 
compact. Their size difiers according to the use which was made 
of them, and the time they were formed. The bricks employed 
in courts are generally triangular ; those which we call tiles, and 
which served to bind together the roof to the entire mass of the 
wall, are a foot and a half square ; and those which were used 
for arches are quadrilateral, and are a foot and a half long and 
half a foot broad. All the ancient bricks are much finer in the 
grain, and are easily distinguished from those of the present day. 

The stones which were employed in the buildings of ancient 
Rome, are the following : tufla, which Vitruvius calls lapides 
rubri; peperino, or lapis albanus; travertino, or lapis tiburti- 
nus; silex, and pumice-stone. The first foi "--^nd in the 

foundations and outer fadngs of the bi^l as in the 

internal construction of the walb and n : was only 

employed in the pavement of tbe atveel ae 'i* masses 

of the wall; the pumioe-stODe 1R| i • vaults 

from its lightness. Tuflk is fimni < (umtry 

round Rome; and the ancient quarrn --^trabo, 
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may be seen near the Anio, at Cerveretta, five miles beyond the 
Porta Maggiore, to the left of the Via CoUatina. It is a volcame 
production, of a colour more or less red, and of no great scdidily, 
as it is easily decomposed by exposure to the atmosphere. The 
foundations of the buildings on the Palatine Hill are of this 
stone, and the Temple of Fortuna Virilis, and the aqueduct of 
Claudius, are also built of it. In this case, they either rough- 
cast the outer part of the wall, or cut it in sufficiently large 
peces to reast the action of the air; the first method is observed 
in the above mentioned temple, and the other is found in the 
aqueduct of Claudius. Tiifia was employed also in Rome and 
its neighbourhood, for that sort of building, which, from its 
form, was called reticulated- This commenced on the decline 
of the Republic, and ceased about the time of Caracalla. The 
vicinity of Naples abounds also with this stone, and indeed the 
city is idmost entirely built of it. The grotto of Posillipo passes 
through a mountun of this sort, and the perforations in the 
neighbourhood of Cumae, Raise, &c. which are. supposed to have 
been the abodes of the Cummelii mentioned by Homer, are dug 
in the same volcanic matter. 

Lapis albanuSf Peperino, also a volcanic production, derived 
its name from Mount Albanus^ and its quarries are seen at pre- 
sent in the neighbourhood of Marino ; its greenish greyish 
colour, and the resemblance it bears to pounded pepper, has 
given rise to the vulgar name of Peperino. This stone, as well 
as that called Lapis GaMnuSy re^sts the action of fire ; and, on 
that account, Nero, according to Tacitus, issued a decree, afler 
the burning of Rome, that all the houses should be built of one 
or other of these stones. The peperino is more solid than tufia, 
and is less influenced by atmoi^heric changes, though it also suf- 
fers. The walls of Servius at Rome were built of it, as may be 
stiH observed under the temple of Victory, on the declivity of 
the Quirinal, \vhere there are still some remains. It has also 
been employed in the erection of the enclosure of the forum of 
Nerva, the temple of Antoninus, and Faustina, &c. The Lapis 
Gabinus very much resembles peperino, and is found at Gabii, 
about twelve miles from Rome. Its colour is the same ; but it 
is much harder and more porous ; the ancients employed it more 
particularly for millstones. 
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This ooDtinued to be used, not only during the regal govern- 
ment, but ahnost to the fall of the republic The Career Mamer- 
tinum constructed by Ancus Mardus; Cloaca Maxima, the 
work of the Tarquins ; parts of the Wall of Servius, under Uie 
Quirinal \ the sepulchre of the Scipioe, and many other ancient 
monuments, are built of this stone. When Tibur was subdued, 
A. M., 417, they began to introduce Travertino, which was ever 
afterwards promiscuously used with the lapis albanus. As it is 
harder and^ more compact than peperino, it was particularly used 
for ornaments, arches, and architraves. Thus, the Doric capir 
tals and architrave of the tabularium, the insulated columns of 
the temple of Fortuna Virilis, and the arch of Dolabella on the 
Mons Coelius, are composed of this stone. As far as we can 
perceive from the remmns of antiquity, square masses of stone 
were used during the kings and the republic. But on its de- 
cline, they introduced that sort of con^ruction which Vitruvius 
calls Opus Incertum, and which must not be confounded with 
that formed of large polygons, which we see at Cora, Praeneste, 
and other ancient cities of Latium. Vitruvius, indeed, tells us, 
and we can perceive it from the ruins, that this opus mcerium 
consisted of small stones mixed with mortar. ■ There is an ex- 
ample of it in Rome in the temple of Romulus, under the Pala< 
tine ; at Tivoli, in the temple of Vesta ; at Praeneste, in the tem- 
ple of Fortune, and in many other ruins scattered through the 
country. On the contrary, the walls of the above mentioned 
places are built of massive polygons of three, four, and five feet 
in length, and without mortar. The opus incertum is only an 
outward facing of the wall, and is supported behind by a mass 
of every sort of material. 

The opus incertum was soon succeeded by the opus reticular 
Ainij which is mentioned, by Vitruvius, as the fashionable archi- 
tecture of his age, and which continued to be, more or less, used 
down to the reign of Caracalla. This reticulated construction 
derived its name from its resemblance to net-work, and was 
formed of stones found in the neighbourhood, which wero^cut 
into the form o£ coves. At Rome the stone is tuffa. ; at Pne^ 
neste, calcareous limestone i at Tivoli, travertino ; and at Tufr- 
culum^ a kind of peperino, which the Italians call Piatra Ttts- 
ctdrnia. As this particular sort of construction could not be 
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to Diodetian there are few remains, and even of these wc are 
unable to fix the exact period when they were erected. 

It is curious to observe^ that they now began to be economi- 
cal in the use of bricks, and that they introduced a mixture of 
tufl^ as is evident from the restoration of the tomb of the ScL- 
|nos, the circus of CaracaHa, and the ruins adjacent to the cir- 
cus. The numerous churches and basilicos, which were erected 
by the Christians in the fourth, fifth, and sixth centuries, such 
as St Croce a Gerusalemme, St Greovanni e Paolo, St Paolo^ St 
Pietro in Vincoli, &c. and the walls which surround Borne on 
the left bank of the Tiber, and which are of the age of Hono- 
rius, exhibit the same poverty of materials ; they have bricks of 
•» all sizes, with a great quantity of cement, which is of inferior 
quality to that used in earlier times. On the fail of the Roman 
empire, they even neglected the selection of proper materials to 
Sana th&x bricks, and even employed those which they took 
from more ancient buildings. At last they invented a method 
of cutting the softer stones, tuffa and peperinos, into small rect- 
angular masses, and discarded entirely the use of bricks. ,The 
Italians call this Opera Saracinesca, because it was intrcj&uced 
when the Saracens occupied Italy. The walls of the Vatican, 
built by Leo IV. in the ninth century, are the first specimens 
which we have of it in Rome. This sort of construction coa. 
tinned to be used during the barbarous ages till the fourteenth 
century ; the castle of Capo de Bove, near the sepulchre of Me- 
tella, built by Pope Boniface VIII., is a beautiful specimen of 
it. They sometimes cut marble in this rectangular shape, as 
may be seen in Sorre de" Contij a work of Innocent III. of the 
tlurteenth century. 

To conclude this part of our subject, we may remark, that 
the Romans during the kings, and the time of the republic, em- 
{doyed in the public edifices square masses of stone ; on the de- 
cline of the republic, they introduced opus incertum; under Au- 
gustus opu>s reticukUum and lateritium were promiscuously 
used ; the opu>s reticulatum ceased under the Antonines, but 
the brick-work continued to the seventh century, and was suc- 
ceeded by the opera Saracinesca, 

We must reserve the observations we have to make on an- 
cient marbles, granites, porphyries, and alabaster, till another op- 
portunity. 
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The plumage, then, is the general covering of a Inrd, which 
usually invests all its parts, excepting the beak, eyes, tarsi, and 
toes. It consists of a great number of individual parts, wbidi 
are denominated^/&i/A^r^. Besides these parts, however, so de- 
nominated, there are in most birds others, which, lying conceal- 
ed among the former, and not making their appearance at the 
surface, are apt to be overlooked by superficial observers. These 
are the down-featha^ and hairs, or piliform feathers, whidi will 
be described in course, but which, for the sake of simplificaticm, 
may be for the present overlocdeed. These individual parts or 
feathers are disposed upon the skin in what is called quincuncial 
(Hrder ; that is, in lines intersecting each other at acute angles, 
and in such a manner as to lie over each other, like the tiles on 
the roof of a house ; a circumstance denoted in Zoology as 
well as in Botany, by the term imbrication, their general direc- 
tion being backwards, or from the head of the bird to the tail 
and extremities. 

The plumage, as has just been observed, does not cover the 
whole surface of a bird ; but, besides the parts mentioned, as 
being alt<^tlier bare, there are others, whic^, although covered 
over by the feathers; yet do not give origin to them, and are 
thus, in a particular sense, bare. These parts are : a line from 
the base of the upper mandible to the eye, called the lore or bri- 
dle ; a line from the ear to the shoulder, on either side of the 
neck ; a broader line from the fore-part of the sternum to the 
vent ; a space upon the sides under the wings ; and in female 
birds> and frequently in males also, during incubation, two cir« 
cular spaces, or one transversely oblong space, of greater or less 
size, upon the abdomen. Other parts also occur in particular 
species or genera, which will become the subject of distinct con- 
sideration in their own place. 

A feather may be defined an individual constituent of the 
plumage, having a distinct existence of its own, and by its asso- 
dation with others contributing to form the general envelope. 
Or, in another sense, it may be defined, a mass of indurated ge- 
latinous matter, inserted by one extremity into the skin, con- 
nected by apposition in the greater part of its form with others, 
and in a portion of one of its terminal surfaces touching the air 
having a root or proximal part of a tubular form, continued in- 
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nal fibres are distinctly seen in the quills of the domestic cock, 
and of the gallinaceae in general. The tube terminates above, 
that is, distally with respect to the body of the bird, in the next 
part. 

2. The shaft or stem, (m Latin Rachis, in French La Tige). 
This is a continuation of the tube, but considerably altered in 
its forms. It is generally as follows. From being of equal dia- 
meter with the tube, it gradually diminishes, so as to terminate 
in a point. Considered in respect to its length, it is more or less 
curved, the outer, upper, or anterior part, or back, as it may be 
called, being convex, the inner, under, or posterior part, or face, 
concave. The back is more or less convex, but generally in a 
small d^ree, considered in its transverse section. The face is 
formed of two convex surfaces, separated by a groove which runs 
along its whole length, or of two inclined planes meeting at an 
obtuse angle. The two sides are more or less plane, and gra- 
dually approximating, as is equally the case with the back and 
face, from the base toward the tip, where all four meet, and so 
terminate in a point Internally the shaft consists of a soft, 
compact, elastic substance, of a white colour, having much of 
the mechanical nature of cork, and which might be named the 
internal suberose substance of the shafts materia rachis suberosa 
interna^ la matiire interne li^euse de la tige. It is separated 
longitudinally by a line proceeding from the groove of the face 
of the shaft, and this division can be traced along its whole ex- 
tent even to the back, on the external surface of which there is 
sometimes a corresponding sunk line ; but the two pieces of the 
corky matter are in close contact along this dividing line, and do 
not even separate distinctly by tearing them asunder. The ex- 
ternal part, or homy envelope or case of the shaft, is much thin- 
ner than the tube, the latter of which is prolonged farther along 
the back of the shaft, than along its face, although there is no 
line of distinction between them. Some further explanations, 
however, are necessary here, before the structure of the shaft 
can be rightly understood. Where the tube terminates cm the 
face of the feather, and where the groove of the shaft com- 
mences, the line of union of the dorsal and lateral surface of the 
shaft meets its fellow of the other side, having gradually left the 
posterior margin of the shaft, crossed its side obliquely, and be- 

4 
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come anterior at this point ; so that, at the commencement of the 
shaft, what is naturally considered as the back of the shaft forms 
the whole circumference of it, and does not become the real or 
geometrical back, until it has reached a certain height. It is 
this back only which is the true continuation of the shaft. We 
may suppose the corky matter imposed upon its anterior surface, 
and covered over by a prolongation of it, forming the coating of 
the sides and face of the shaft. The posterior wall of the shaft is 
much^ thicker than the others, and longitudinally grooved inter- 
nallyj or where it meets the pith ; the anterior walls are consider- 
ably thinner, and the lateral comparatively very thin. About 
the point of union of the two lines mentioned, on the face of die 
feather, the corky matter commences, and is in contact with the 
anterior coat of the shaft, but posteriorly it leaves a vacuity, 
which extends some way up the shaft. The internal membrane 
of the tube having reached this point, divides, a portion passing 
upwards into the- posterior vacuity, another passing to the sur- 
face of the feather, by a small aperture at the commencement of 
the median groove of the shaft, over which lies a small laminar 
prolongation of the tube. This arrangement is what is observed 
in quill-feathers in general ; but in most ordinary feathers there 
is no vacuity behind, and the internal membrane makes its exit 
undivided at the commencement of the groove. The shaft is 
distinguished from the tube by its being opake, which is caused 
by the internal corky, substance, the external homy coat being 
of the same nature as the tube, only attenuated, and more so, 
as has been said, on the back, than on the face or sides of the 
shaft. 

3. The webs (in Latin tela^ in French les Unles)^ of which 
there are two, one on either side of the shaft. The web is a la- 
teral prolongation of the external layer of the coat of the shaft, 
into a series of filamentous substances, ordinarily placed in ap- 
position, and by their association in this manner ftqifaing a stiff- 
ish elastic expansion. The filaments of which the. wdb consists 
are named barbs. 

The barb^ barbetj barbe, is a Y< '-mo, being 

an attenuated coi^tinuation of tb >. and 

arising from it at the angle fbniMu iorsal 

JULY — SEFTEMBKB 18S7* 
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and lateral surfaces, along the edge of the. latter. The dkeclioii 
of the barbs is obliquely outwards with respect to the diaft, 
that is, incliniDg more or less at an acute angle toward the tip 
of the shaft. Each barb is flattened or compressed vertically 
with reference to the shaft, considering it horizontal with its 
iace downwards, concave on the side next the tip, convex on the 
other, so as to fit to its neighbour on either side. It terminates 
at its lower part, or that on the concave surface of the feath^ ^ 
in a sharp edge, generally diaphanous, which is reflected in the 
direction of the tip of the feather. The body or substance of 
the barb is pretty uniform in thickness, and it is only when 
viewed in connection with the barbules that it could with any 
propriety be said to be triangular. 

From the upper part or edge of each barb there proceed two 
sets, one on either side, of minute filaments, having a directic»i, 
with respect to the barb, similar to that of the barbs with re- 
spect to the shaft. These smaller filaments are named barbules, 
barbuUsy les barbules. It is by means of them that the barbs are 
firmly kept in apposition. The manner in which this is done, is 
not by the barbules of one barb interlocking with those of another, 
in the manner of dovetailing, or as the teeth of two combs might 
be made to alternate by mutual insertion, as I believe is generally 
supposed. The position and direction of the barbules do not 
admit of such union, seeing they meet each other at an angle, 
and therefore cannot interlock, which could only happen were 
they to meet vertically. The barbules of the side next the tube 
are shorter and more adpressed ; those of the side next the tip 
of the feather are longer and more patulous. The latter are 
curved downwards at the extremity, while the former are curved 
upwards ; and being placed in apposition they form two distinct 
and continuous edges, the incurvate or anterior series of one 
barb overlapping and hooking into the recurvate posterior series 
of the barb next to it. Although the connection of the barbs 
may not be easily seen in the ordinary feathers, yet it may in 
general be discovered in the quills and tail-feathers, without the 
aid of a glass. When the barbs are pulled asunder in the plane 
of the web, their cohesion is found to be very considerable in 
most feathers. When the posterior barb is pulled downwards 
out of the plane of the web, the cohesion is found still greater ; 
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but when the anterior barb is pulled downwards^ or the posterior 
barb upwards, there is found to be no cohesion at all. l%e 
curved form of the barbules is distinctly seen by the naked eye, 
in the taU.feathers of Buceros galeatus. 

The barbules themselves frequently present an appearance 
similar to that of barbs, giving off laterally two series of fila* 
ments, which may be termed bcu^biceh, barbkelUe. Thei^ fi- 
laments are much more sparse than those of the barbs, but their 
object appears to be the same, namely that of connecting the 
barbules, and retaining them in apposition. They are. very dis- 
tinctly seen, with the aid of a small magnifjring power, in the 
quills of Falco fulvus^ Diomedea exulans« and Buceros galea- 
tus. 

It may here be remarked, that, while what has been assumed, 
fcHT the purpose of general description, as a perfect feather, is, 
what is termed in botany, supra-decompound, there is yet in 
feathers the following gradation in respect to division : 

\stj A feather may have only a tube and a shaft, without any 
other part ; for example, the quill of the cassowary. 

%dj There are feathers which have a tube, a shafts and barbs 
destitute of barbules; as in the crest-feathers of the golden 
pheasant. 

3 J, Feathers consisting of tube, shaft, barbs, and barbules ; 
as in most birds. 

4^A, Feathers composed of tube, shaft, barbs, barbules and 
barbicels, as in the examples mentioned above. 

A barb also may have barbules in one part^ and be simple 
toward its extremity, which is a case of very frequent occur- 
rence ; but these, and similar modifications, will be more prop^- 
ly treated of, when we come to the varieties of form and struc- 
ture exhibited in the plumage. 

Feathers, then, in general, consist of three parts,-^the tube^ 
the shaft, and the webs ; or they may be primarily divided into 
two parts, the tube and the vane, the latter of which conasta-of 
the shaft and webs. The webs consist of barbs furnished inA 
barbules. , -»"» 

With respect to the immediate consequences of their ]necl||^ 
nical structure, it may be remarked of feathers in genend, th'»3 
from being convex above, they resist flexion or fracture 

e2 
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from beneath upwards than in any other direction ; pulled to 
either side also, they feel stronger than when bent downward in 
the direction of their concavity. They are elastic, and this {pro- 
perty, together with their curvature, tends to keep them close 
together, and enables the bird to present, when occasion requires, 
a more or less compact surface to the air. When the barbules 
are disjoined,[they readily unite again, on being placed in appo* 
siticHi. The weaker the feather is, provided it be complete in 
all its parts, the greater is the cohesion between its barbs. Com-* 
pare, for example, the quills of Diomedea exulans with those of: 
Falco rufus; or quill-feathers in general with ordinary feathers*. 

The webs ordinarily consist of united barbs, more or less stiff, 
although elastic, and compact, in their whole length, excepting 
toward the junction of the shaft with the tube, where they are 
of a looser texture, often entirely disunited and jQoating. The 
lateral lines, from which the barbs arise, incline toward the me- 
dian line of the shaft at this place, as has already been explained, 
and meet at its commencement. 

At this point there is, in the feathers of a large portion of 
birds, a plumiform process, or small feather, which is of the 
following description : From the fore part of the tube, at the 
commencement of the shaft, and lyinpupver the aperture by 
which the internal membrane of the txyce escapes, rises a thin 
lamina, being a continuation of the substance of the tube. It , 
gradually narrows, and is continued in the form of a very deli- 
cate thread, for a greater or less extent. From the sides of this 
shaft rise two series of barbs, and from the barbs two series of 
barbules, as in the ordinary feather itself, all the parts being 
extremely finie, and entirely disunited. The barbules are very 
much elongated and loose, resembling in these respects those of 
the lower part of the webs of feathers in general. This minia- 
ture feather may be called the accessory Jeather^ pluTtia acces- 
soria, la plume accessoire. In feathers possessed of this struc- . 
ture, the internal membrane of the tube comes out entire be- 
tween the accessory feather and the feather properly so called, 
and is not continued internally along the back of the shaft. 

In respect to this accessory plumule, there is a curious and 
beautiful gradation among birds. In the diving aquatic birds, 
or such as swim more than fly, there is a short laminar or squa- 



SOS Mr W. Macgillivray en the Cohering of Birds. 

asBumed that the accessory plumule is a provision of nature for 
defending from the oold a bird so peculiarly exposed to it as they 
imagine the ptarmigan to be. How these theorists may dispose of 
the reasonings which they have founded upon such data, when 
they examine the summer plumage of the ptarmigan, and find the 
accessory feather equally developed in it, and comparing the red 
grous with the ptarmigan, discover that it, too,' is amply pro- 
vided with a downy envelope of the same nature, I know not 
Moreover, if the bushy and downy accessory feather be a pro* 
vision of nature for the defence of the birds of cold regions, why 
should the argus, the Macartney cock, the jungle fowl, the Java 
partridge, which inhabit the warmest r^ons of the globe, be 
famished with them, and that, too, in so high a degree P The 
subject of the accessory plumule might, as will be perceived, be 
treated much more fully ; but my ot^t not being to make it 
occupy a more pnnninent place than other considerations, I must 
relinquish it for the present, with the ooncluding remark, that, 
in birds possessed of that sort o([ feathtf , the quills and large 
tail-feathers, as well as the first row of superior and inferior 
quill coverts, are in most cases perfectly nmple, although there 
are some birds, especially among the gallinacese, and, in particu- 
lar, the Lagopede grouse, which, in those feathers, have a very 
distinct rudimentary accessory feather, existing in the form of a 
short tapering lamina, fringed along its free edges with small 
shnple bards. 

Explanation of Plate III. 
Fig* 1. Anterior dorsal feather of the cassowary, 

2. Anterior dorsal feather of the emeu. 

These two figures shew the accessory feather in its high« 
^ est developement. 

3. Inferior lateral cervical feather of Ardea cinerea, 

4. Dorsal feather of Tetrao saliceti, 

5. Dorsal feather of Polyplectron chinquis. 

6. Pectoral feather of Falco buteo. 

7. Part of a primary quill of the flamingo, shewing the union 

of the webs. 

8. Part of a primary quill of Tetrao saliceti, shewing the acces* 

sory feather existing in the state of a small pointed lami* 
na, fringed with simple barbs. 
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were given to Mr Allan by Mr Joseph Came of Penzance, 
whose collection of minerals is particularly nch in the products 
of the western districts of Cornwall. The west of Cornwall 
is certainly the native country of the isopyre, but I am 
unable at present more accurately to indicate its locality, as I 
then considered the substance actually to be, what it was called, 
lAack cpcUy and, as such, much less interesting than it proved on 
more attentive examination, and omitted to take a note of the 
exact locality. 

The resemblance of the isopyre to obsidian, or to what might 
be supposed to be the appearance of opal, when of a black co> 
lour, is very considerable ; only the lustre of isopjrre is less 
bright and glassy than that of obi^dian. It is also very much 
like certain varieties of iron slag, and in fact it would be diffi- 
cult to suspect the mineral not to be a product of the same kind 
of fusion which we are capable of producing in our own fumar- 
ces, if.it were not associated with crystals of quartz, or did not 
contain, as in one of Mr Allan^s specimens, small imbedded crys- 
tals of tin^re and of tourmaline. In allusion to tlus appear- 
ance, and also on account of the perfect similarity of a globule 
melted before the blowpipe, with the fragment employed in the 
experiment, I propose the trivial name of Isopyre^ for designa- 
ting the mineral, from ta-cg equals and ttv^ fire. The similarity 
of properties is even preserved in regard to magnetism, the glo- 
bule obtained by exposing a fragment of the mineral to the blast 
of the blowpipe being magnetic, as well as the fragment itself, 
and even in a higher degree. 

From the description given * of the Tachylite of Breithaupt, 
this mineral should much resemble the isopyre. Its specific 
gravity is much lower, being only 2.5... 2.54, so as to preclude 
the possibility of their ^belonging to the same species. It occurs 
in basalt and wacke at Saesebuehl, near Goettingen, likewise on- 
ly massive. 

• Leonhard, 2d edit. p. 781. 
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Chemical Examination of Isopyre, By Edwaed Tuenbe, 
M. D.9 F. R. S. £.9 Lecturer on Chemistry, Edinburgh. Com- 
municated by the Author. 

-Oefoee the blowpipe the isopyre fuses without the disen- 
gagement of any gaseous matter ; and melted with salt of phos> 
phorus, it gives evident indications of the presence of silica. 
On reducing it to powder, and exposing a portion of it on pla- 
tinum wire to the blowpipe flame, a rich green tint appears. 
Acids act upon it with difficulty ; but it is easily and completely 
decomposed by an alkaline carbonate. Heated to redness it 
does not give off water, nor suffer any loss in weight. 

Having ascertained by preliminary trials that the isopyre con- 
sists of silica, alumina, oxide of iron, lime, and a little copper, 
without either manganese or magnesia, I proceeded in the follow- 
ing manner to the analysis, in which I was assisted by my friend 
Mr Copland. Of the isopyre in fine ''powder 20.6^ grains 
were mixed with 80 grains of the carbonate of soda, and ex- 
posed during half an hour to a red heat. The mass, which had 
acquired a yellowish tint, and contracted considerably, was dis- 
solved by dilute muriatic acid. The solution was evaporated 
very slowly to perfect dryness, and the silica separated in the 
usual manner. After exposure to a red heat, it weighed 9.71 
grains, equivalent to 47.09 per cent. The silica proved on ex- 
amination to be quite pure. 

From the solution, thus freed from silica, the copper was pre- 
cipitated by sulphuretted hydrogen. The sulphuret of copper 
was then dissolved in nitromuriatic acid, the excess of acid ex- 
pelled by evaporation, and the peroxide of copper precipitated 
by pure potash. The oxide of copper^ after being heated to 
redness, weighed 0.40, amounting to 1.94 per cent. 

After separating the copper, the solution was heated with 
nitric acid, in order to convert the iron into pemdde, and the 
iron and alumina were then thrown down by a v«jNdight ex- 
cess of pure ammonia. The peroxide of iron and "^^nmina were 
then separated as usual -by fNi f water 

by heat. The former am 07 per 

cent., and the latter to 2J8% ^ 
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The lime contained in the ammoniacal solution was precifnta- 
ted by oxalate of ammonia. The oxalate of lime, decxmipofied 
and rendered caustic by heat, yielded S.19 grains, cnr 15.48 per 
cent of pure lime. 

To ascertain if an alkali is contained in isopyre, 30 grains of 
the mineral in fine powder were decomposed by 180 gruns ti 
the carbonate of baryta, and the earthy and metallic substances 
removed in the way above mentioned. After expelling the am- 
momacal salts by heat, there remained a trace of soda, which was 
most probably derived from the reagents. 

In order to discover if any acid is contained in isopyre, I de- 
composed SO grains of the mineral by carbonate of soda, and 
removed the soluble parts by distilled water. In the alkaline 
solution, neutralized by nitric acid, muriate of baryta disoovered 
a trace of sulphuric acid ; but I was unable to detect the pre- 
sence either of the muriatic, phosphoric, fluoric, or boracic adds. 
The sulphuric acid is most probably derived from the copper 
being combined wholly or in part with sulphur ; at least, on 
digesting isopyre in powder with nitromuriatic acid, the solution 
was found to contain both a little copper and sulphuric acid. 

According to this analysis, the isopyre is composed in 100 
parts of 



Silica, 


47.09 


Alumina, 


13.91 


Peroxide of Iron, 


20.07 


Tiime, 


15.43 


Peroxide of Copper, 


1.94 



98.44 

I forbear to speculate concerning the precise atomic constitu- 
tion of isopyre, since it is impossible to depend on the purity of 
a mineral which is both opaque and uncrystallized. With re- 
spect to the iron, it must in part be in the state of black oxide, 
as appears both from the colour of the mineral and from its being 
attracted by the magnet. The copper can scarcely be regarded 
as an essential constituent ; for^ though I have seen no specimen 
which is free from copper, the quantity of that metal is not con- 
stant. I found it on one occasion considerably below 1 per cent 
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Biographical Notice of Count Lacefede, and account of his 
Work on the Natural History of Fishes, 

i^ouNT Lacepede, in early life, by his experiments and views 
in philosophy, attracted the notice of Buffon, who ever after re- 
mained much attached to him. His 'skill and knowledge of 
music was so great that he became the friend of the celebrated 
composer Gliick. He wrote the music of the opera of Omphali, 
and afterwards an interesting work in two volumes octavo on 
Music and Poetry, which procured him marks of respect from 
Frederick II. of Prussia, and, what he prized more, the ap- 
probation and esteem of Sacchini. His works on electricity, and 
general and particular physics which followed, were not success- 
ful. Buffon proposed to him to write a continuation of his Na- 
tural History of Animals, to which he agreed. Some months 
before Buffon's death, which took place in 1 788, the first volume 
of his history of Reptiles, comprising oviparous quadrupeds, 
made its appearance ; and, in the following year, the second vo- 
lume, containing the natural history of Serpents, was published. 
These works are distinguished for the elegance of their style^ 
and the numerous interesting facts which they contain. About 
this time, the political agitation of France commenced, and La- 
cepede was for several years enveloped in the frightful vortex 
of the Revolution at Paris, from which he escaped with his life 
by a fortunate chance, and retired to the country. 

Of all the occupations, says Baron Cuvier, in which M. de 
Lacepede had been induced to engage, the sciences alone, as 
is usual with them, remained faithful to him in the time of mis- 
fortune, and it was with them that he consoled himself in his 
retreat. Resuming the habits of his youth, passing the day in 
the midst of the woods or on the banks of the rivers, he traced 
the plan of his Natural History of Fishes, the most important of 
his works. Immediately after his return he commenced its com- 
position, and at the end of two years, in 1798, he found himself 
in a condition to publish the first volume. Five volumes ap^ 
peared in succession, the last in 1803. 

This numerous class of animals, perhaps the most useful to 
man after the domestic quadrupeds, is the least known of all ; 
is also the least calculated to afford interesting develop 




268 Count Lacepede on the Natural History ofFitihes, 

Cold and mute, passing a great part of their life in inaecesaibie 
depths, or exempt from those passionate movements which brii^ 
quadrupeds so near ourselves, shewing nothing of that conjugal 
tenderness which is admired in birds, nor of those labours so 
varied and ingenious, which render the study of insects as im- 
portant for general philgsophy as for natural history, the fishes 
have scarcely any thing else to present to our curiosity than 
f(mns and colours, whose descriptions necessarily follow the same 
plan, and impress an inevitable monotony on the works which. treat 
of them. M. de Lacepede made great efforts to overcome this 
difficulty, and often succeeded in doing so. All that he could 
collect regarding the organisation of these animals, their habits, 
the wars which the human species wages against them, and the 
benefit which it derives from them, he has given in a pure and 
elegant style ; he has even diffused a charm over his descrip- 
tions of them, whenever the beauties, which have been imparted 
to them in so high a degree, permitted their being presented to 
the admiration of naturalists. And in fact, what can afford a 
greater subject of admiration than those brilliant colours, that 
glare of gold, steel, ruby, and emerald, profusely poured upon 
beings which man is scarcely ever naturally to meet with^ and 
which are never almost seen in the obscure depths where they 
are retained- But still words cannot have the same variety, nor 
the same glow ; the art of painting itself is insufficient to repre- 
sent all the magnificence of such scenes. 

At the same time, the difficulties of which we speak relate only 
to form, and do not arise from the desire so natural to an author 
who succeeds Buffon, to be read by people in general. There are 
others more intrinsic, and of which the naturalist alone can form 
an idea. Before writing his first page on any class of animals 
whatever, the naturalist, who would merit the name, must have 
collected as many species as possible, must have compared tbcro 
both with regard to their internal structure and external appear- 
ance, must have grouped them according to their general cha- 
racters, extricated them from the confused, incomplete and 
often contradictory articles of his predecessors, and referred to 
them the observations, still more confused and obscure, of tra- 
vellers, for the most part ignorant or superstitious, and yet the 
only witnesses who have seen these animals in their native cli* 
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mate, and who could speak of their habits, the advantages which 
they afford, and the injuries which they occasion. To appre- 
ciate these testimonies, he must know all the circumstances of the 
authors which he consults, their moral character, and their de- 
gree of instruction ; he must be able to read almost all lan-^ 
guages. The historian of nature, in a word, cannot overlook any 
of the resources of criticism (that art of finding out the truth so 
necessary to the historian of man), and he must moreover join to 
it a multitude of other talents. 

M. de Lacepede, when he composed his work on fishes, was 
far from being placed in circumstances under which the resources 
of which we speak were entirely at his disposal. The anatomy of 
fishes was not sufficiently advanced to furnish him with the basis 
of a natural distribution. A general war had established an al- 
most insurmountable barrier between France and the other coun- 
tries ; it had shut up the seas against us, and separated us from 
our colonies. Foreign books, also, did not reach us ; nor did 
travellers bring home those collections, so numerou$ and so rich, 
which arrived among us as soon as the seas were open ; even 
Peron himself, who had been employed in a voyage of discovery 
during the war, had not arrived when the work was finished. 
The author, therefore, could only take for the subjects of his 
observations, the individuals collected in the Royal Cabinet be- 
fore the war, and chose afforded by the cabinet of the Stadthold- 
er, which was brought to Paris after the conquest of Holland. 
Of the naturalists who had preceded him, he selected Gmelin and 
filoch as his principal guides, and perhaps he followed them too 
faithfully, punctual as he was in observing the same courtesy 
toward authors as to society. The drawings and manuscript 
descriptions of Commerson, and paintings formerly made by 
Aubriet, after drawings by Plumier, were almost the only un- 
published resources which it was possible fyr him to have access ; 
and yet, with materials so poor, he succeeded in collecting up- 
wards of 1500 fishes, whose history he traced ; and estimating' 
at the highest the number of species described more than onoe5 a' 
kind of error unavoidable in such a work, and which sometimes 
he fell into, there would remain from 1^00 to 1300 undoabt 
and distinct species. Gmelin had only about 800^ ond-'Ki 
in his great work did not exceed 450 ; and there are ooi 
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than 1400 in his Syatemaj which appeared after M. de La- 
cepede^s first volumes, and which was compiled under circum- 
stances much more favourable. 

These numbers will still appear small to those who may be 
aware that the Royal Cabinet in Paris alone now contains up- 
wards of 4000 species of fishes ; but such has been the activity 
of science over all the world, since the opening of the seas, tliat 
all the collections have been doubled and tripled, and an entirdy 
new era has commenced in natural history. This circumstanoe 
derogates nothing from the merit of the writer, who did all that 
it was possible to do at the period when he commenced his in- 
vestigations ; and such was M. de Lacepede. Even at the pre- 
sent day there is no work on the history of fishes superior to 
his, and he is always quoted on the subject. The work of Dr 
Shaw, in which the descriptions are arranged according to Lin- 
nseus^s system, is ^much indebted to Lacepede. And even when 
the immense materials collected in these latter years shall have 
been put together in another work, the brilliant pieces of ccdour- 
ing, full of sensibility and deep philosophy, with which M. de 
Lacepede has enriched his work, will not be forgotten. Science, 
from its nature, is every hour advancing ; there is no observer 
who may not outdo his predecessors in facts, nor any naturalist 
who may not improve upon their systems ; but the great wri- 
ters will not remain the less immortal. 

The natural history of fishes was followed, in 1804, by that of 
the Cetacea, which terminates the great system of vertebrate ani- 
mals. M. de Lacepede considered it as the most perfect of his 
works ; and in fact he treated the historical and descriptive part, 
that referring to the organisation, and the methodical characters 
better than in any other. His style also rises in some measure 
in proportion to the grandeur of the objects. He augments by 
about a third the number of species, enrolled before him in the 
great catalogue of animals ; but since his time this department 
of science has also been improved. The posthumous work of 
Camper, and those of some other naturalists, have thrown much 
light upon the osteology of the Cetacea. 
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1. On Osmelite^ a new Mineral species. 2. Description of a 
new species of Pi/rites. 8. Mineralogical examinaMon of 
Riissian Platina Sand, By Professor Breithaupt of Frey- 
berg. 

1. On Osmelite. 

JL HE name of this mineral is derived from «r^ smell, and 
Ai^«$, stone. Its characters are acrfollows : Colour greyish- white, 
which passes into a tint between smoke and yellowish grey. 
Planes, which have been exposed to the weather, have their 
colour changed into dark hair-brown. It consists of thin pris- 
matic concretions, either scopiformly or stellularly arranged, and 
these again collected into coarse granular concretions, forming 
mas^ve portions. Cleavage visible only in one direction, owing 
to the thinness of the prismatic concretions, which indeed pass 
into fibrous. Its form is conjectured to be rhomboidal. Is 
strongly translucent. It feels rather greasy. Its hardness, 
owing to the fibrous structure, is difficult to determine ; it ap- 
peal's, however, from some trials on the file, to be intermediate 
between that of fluor-spar and apatite. Specific gravity = 2.79S 
to 2.838. 

It gives out, in the common tempemture of a room, a distinct 
clayey smell, which is increased by breathing on it, or when 
brought from a warm to a cold place. In the mouth it tastes 
like clay, and appears as if it would dissolve like clay, although 
no change takes place. 

This species is distinguished from the zeolites by its greater 
specific gravity. It approaches to tabular spar in hardness and 
specific gravity, but in no other characters. 

It occurs superimposed on calcareous spar, mixed with dato- 
lite, — ^in veins in trachyte, in a hill at Niederkirchen, near 
Wolfstein, on the Rhine. 

9,. On a new Species of Pyrites^ from Shutterud^ in Norway. 

This mineral was met with at Skutterud, in Norway, by M. 
Winkler, brother-in-law to Breithaupt. That mineralogist con- 
siders it a new species, and describes it under the follow' 
name in Poggendorrs Journal. 

Hard Cobalt Pyrites, — Colour fresh and beautiful dai 
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white. Occurs massive. Primary form hexahedron, ^ts most 
distinct cleavage hexahedral, — next in distinctness octahedral, 
and the least perfect rhomboido-dodecahedral. Traces of con- 
cretionary structure parallel with octahedral planes, intimate 
that the octahedral figure is to be expected. Lustre shining 
and metallic. Hardness equal that of glassy actync^te, or = 7.25 
— 7.75 (Breithaupfs scale). Specific gravity = 6.74 — 6.84. 

On charcoal, before the blowpipe, it gives out copious arse- 
nical fumes. Melted with borax, it affords a beautiful blue 
glass. Arsenic and cobalt are thus shewn to enter into its com- 
position. 

This new species of pyrites is distinguished from the axo- 
tomous arsenical pyrites of Mohs, by inferior specific gravity 
and crystallization-system ; from antimonial nickel-pyrites of 
Breithaupt, by greater weight and greater hardness; from 
cobalt-pyrites {Weissen Speiss-cobalt)^ by its more distinct bexa- 
hedral cleavage and greater specific gravity. 

It occurs along with glance-cobalt, copper-pyrites, glassy acty- 
nolite, precious serpentine, quartz, and sometimes cobalt-bloom. 

S. Mineralogical examination qfRusmin Platina SatuL 

I was favoured by M. Schwetzau with a quantity of the Pla- 
tina-sand, washed out of the sand of Nijnotaguilsk, in the go- 
vernment of Perme, in Siberia. Of this Siberian sand there 
are two kinds: the one is ferriferous, and contains platina; 
the other, which is purer and more quartzy, afforded princi- 
pally remarkably fine wash-gold. 

The platina-sand, even at first glance, appears composed of 
grains of different kinds. I separated, by the eye, the follow- 
ing minerals : 1. Platina. 2. Gold. 3. Irid-osmine. 4. Silver- 
whitest grains. 5. Iserine^ or magnetic iron^sand. 

The grains, from their appearance, could not have rolled 
far, and must have been found at no great distance from the 
place of their origin, for many of them are very sharp-edged, 
or even bristled with points. 

1. Platina^ grains.-^I attempted to separate these from the 
iserine-grains, by means of the magnet, but was surprised to find 
that not only the iserine, but also many of the platina-grains, 
adhered to it. I found that some of the platina-grains were 
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specific gravity than platina^ and probably belong to the tessn- 
lar system. The osmium, on the contrary, appears to bel<»ig to 
the electro-negative metals, which possess a hexagonal crystalli- 
zation, such as arsenic^ tellurium and antimony. 

4. Silver-white Flat Grains. — They appear to be palladium. 

Concluding Remark. — In the portion of platina-sand I exa^ 
mined, the large half was ferruginous platina, the smaller com- 
mon or true platina. The remaining grains composed about 
yjjth part of the whole. 



Cliemical Examination of Tourmaline, By Prof. C. G. Gmiclin. 

VJTmelin arranges the Tourmaline under three subdivisions, 
these depending on the chemical composition. The following 
are the results of his analyses : 

A- Tourmaline which contains Lithion. 

Three varieties of this kind were examined : 1. Red tourma- 
line or rubellite, from Rozna, in Moravia ; its specific gravity 
= 2.96 to 3.02. 2, Red tourmaline, from Perm, in Siberia. 
Specific gravity = 3.059. 3. Celandine green tourmaline, from 
Brazil. Specific gravity = 3.079. The following table gives 
their constituent parts : 





I. 


2. 


3. 




From Rozna. 


From Perm. 


From BraziL 


Boracic Acid, 


6.74 


4.18 


4.69 


Silica, . » - 


42.13 


39.37 


39.16 


Alumina, - - - 


36.43 


44.00 


40.00 


Black Oxide of Iron, 


• •• 


• • • 


5.96 


Oxide of Manganese, 


6.32 


5.02 


2.14 


Lime, - - , 


1.20 


• • • 




Potash, 


2.41 


1.29 




Lithion, ... 


2.04 


2.62 


3.59* 


Volatile matter, 


1.31 


1.68 


1.68 


97.58 


97.56 


97.02 1 



B. Tourmaline which contains either Potash or Soda, or both 
without Lithion^ and a minute portion of Magnesia, 

Of these the following were analysed : 1 . Black tourmaline, 
from Bovey, in Devonshire, which occurs along with quartz and 



« With trace of Potash. 
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apatite. Specific gravity = 3.246, at + 8° R. 2. Black tour- 
maline, from Eibenstock, in Saxony. Specific gravity = 3.12S, 
at + S*" R. 3. Black tourmaline, from Chesterfield, in North 
America. Specific gravity = 3.102, at + 8° K. 





1. 


2. 


a. 




From Bovey* 


From EibenUoek. 


Fr(m ChesierfiM, 


Boracic Acid, 


4.11 


1.89 


3.88 


Silica, - - - 


35.20 


33.05 


38.80 


Alumina, ... 


35.50 


38.23 


39.61 


Oxide of Iron, . 


17.86 


• •• 


7.43 


Black Oxide of Iron, 


... 


23.86 


... 


Oxide of Manganese, 


0.43 • 


• • • 


2.88 1 


Magnesia, ... 


0.70$ 


• • • 


• •• 


Lime, ... 


0.55 


0.86 


• • • 


Natron, - . - 


2.09 


3.17 § 


4.95 


Loss, ... 


. • • 


OAb 


0.78 


98.44 


101.51 


98.33 



C. Tourmaline which contains a considerable quantity of 

Magnesia. 

1. Black tourmaline, from Kclringbricka, in the Swedish pro- 
vince of Westmanland. Specific gravity = 3.044, at + 9^ R. 
2. Black tourmaline, from Rabenstein, in Bavaria. Specific gra- 
vity = 3.113 at -f 13 R. 3. Black tourmaline from Greenland. 
Specific gravity = 3.062, at + 5 J R. 4. Dark brown tourma- 
line, in mica-slate, from St Gotthardt. Specific gravity not ac- 
curately determined. 



■ 


1. From 


2. From 


3. From 


4. From 




Karingbrioka, 


Rabenstein. 


Greenland. 


StGotOumft, 


Boracic Acid, 


3.83 


4.02 


363 


4.18 


Silica, . 


37.65 


35.48 


38.79 


37.8I 


Alumina,. 


3346 


34.75 


37.19 


31.61 


Magnesia 


10.98 


4.68 


5.86 


M9- 


Black Oxide of Iron, 


9.38 


17.44 


6.81 


7r77. 


Oxide of Manganese, 


... 


1.89 


Trace, 


1.11 


Potash, - 1 
Natron, - j 


2.53 1 


0.48 
1.75 


0.23 
3,13 


I. 


Lime, ... 


0.25 


Trace. 


*•* 




Loss, ... 


0.03 


• a. 


IM 


IMi 


98.11 


100.49 


9&48 ' 


* 

m 



The great loss in the analysis of the St Gotthardt t(}. 
is not easily explained : it may be owing to the 
volatile alkali. 



« With trace of Magnesia. f With trace of Magaeaia. 

§ With Potash and trace of Magnesia. 



t Wlthtraci 
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Chemical Examination of Russian Platina, By Ch. Ossakh^ 
Professor in Dorpat. 

X HE Platina, from ore cf the Urals, is more varied in character 
than that found in America. — I have already been enabled to 
distinguish four different sorts, and I am told there are still 
more. One of the kinds^ that which is most abundant, is sold 
at the mint in Petersburg. It consists of grains of different de- 
scriptions. Small grains can be separated by means of the mag- 
net, resembling the magnetic grains in the platina of Brazil. 
The other grains are partly of a lighter and darker lead-grey co- 
lour, and about a line in diameter, — ^partly of a gold-yellow co- 
lour, and some are small, flattish, and shining metallic. In the 
following analysis I used the bluish-grey coloured grsdns. The 
following results were obtained in soluble matter : 

In per 06nt> 

Palladium, - - - e.in98 1.64 

Rhodium, - - - 0.1354 11.07 

Platioa, .... 0.97S2 80.8? 

Copper, .... 0.0245 2.05 

Iron, 0.0279 2.30 

Sulphur, ^ . . . 0.0095 a7» 

Trace of Iridium. 

Residuum, ... 0.0013 O.Il 



M936 98.83 y 

Poggendorfs jfoumai. 



"n 



Qn the History and ConstittUion of Benefit or Friendly kSxxAeites. 
By Mr W. Fraseb, Edinburgh. Continued from p, 139- 

V ixwiNG the distributionB of Friendly Societies as now quite 
unconnected with charity, and holding each individual to be 
entitled to benefit upon the equitable principles of mutual assu- 
rance, it is essential to the Just rights of the members, and to 
the permanence of every society, that the contributions and dk- 
Towances should be originally made adequate to each other. 
For this purpose there are three fundamental principles whic^ 
require, in the first place, to be held as either established or as- 
sumed, as upon these the whole calculations must necessarily be 
founded. 1*^, The average rate or quantity of sickness to which 
the members will probably be subjected in every period of life ; 
Sd/y, The rate of mortality or number of deaths that will occur 
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Upon this assumed rate Dr Price accordingly prepared ta- 
bles of contributions and allowances to the age of 65, and krid 
them before Parliament ; but added, with regard to sickness oc- 
curring under S2 years of age, that '^ various reasons, and par- 
ticularly the experience of friendly clubs, determined me to 
belieye, that the proportion of the sick to the well in such a so- 
dety will not be so great as this, and, consequently, that the 
weekly allowances during sickness will be more than supported 
by weekly contributions not exceeding a forty-eighth part of that 
aUowance.*" 

The Bill and Tables were sanctioned by the House of Com- 
mons, but lost in the House of Lords, on account of the burden 
which it was thought the scheme would impose on the landed 
interest. The tables, however, were afterwards given to tbe 
public in the 7th edition of Dr Price'^s work on Reversionary 
Payments; but being professedly founded on supposition, and 
incorporated with subjects of an abstruse nature, they did not 
meet with that attention which they merited. Till very lately, 
few societies in England ever adopted them, and even those 
only partially ; while such tables, it is believed, remained whol- 
ly unknown to Friendly Societies in Scotland. 

In the latter country, the first attempt, of which we have any 
notice, to calculate upon the probable rate of sickness, occurred 
in 1801, in the case of the Society or Incorporation of Sailors 
of Prestonpans. A few Individuals had endeavoured to deprive 
the seamen of that town of the privileges and capital of their in- 
stitution, but they vindicated their rights before the Court of 
Session, and recovered possession of their funds. Upon the case 
being finally decided, the Court directed new regulations to be 
drawn up, and submitted for their approval. This duty de- 
volved on Charles Oliphant, Esq. writer to the Signet, their 
law-agent^ who having felt great difficulty in adapting the fu- 
ture allowances to the revenue, consulted with the late Reverend 
Mr Wilkie, a writer on annuities. This gentleman afterwards 
reported on the subject, but stated it to be impossible to calcu- 
late accurately for the schemes of Friendly Societies, so long as 
the law of sickness remained to be ascertained. The contributions 
and allowances proposed by Mr Wilkie, however, proceeded 
on the assumption that one-twelfth part of the members would 
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be constantly ^ck, a proportioo which upwuds of twenty yean^ 
FXpcnence bas shewn to have be«t far too high. 

At a later period, wh«i the numerouB failures of Fnendly 
Societies began to attract more general atteotion, several of tiieir 
members were led to attend to the probable rate of sickness. 
Mr R. Wilson, and some other individuals in the village of 
Methven in Perthshire, instituted a survey to ascerttun the sick- 
ness for one year among the whole male population of the pa- 
rish above fiJleea years of age, with a view to obtain data for 
caJculatin,'; the scheme of a Friendly Society; when itwa^aBcer- 
tained, that, from mental or bodily imbecility, one in every 
twenty-one of the male population of that parish could not at 
any time of their lives have been admissible into a Friendly 
Society. Mr Gavin Burns of Hamilton, in his pamphlet on 
Friendly Sodeties, already alluded to, estjmated that one m 
every twenty of the members of a sodety would be constantly sick, 
or at all events not above 1 in 17- Mr Borland of Pusley, 
and Mr Dick <^ Bathgate, it is believed, also pud some atten- 
tion to the subject; but comparatively little benefit resulted 
from these investigations. 

The great importance, however, of ascerttuning the law of 
sickness, from actual experience, continued to be still farther 
pressed on Mr Oliphant's attention, by his being frequently con- 
sulted in Friendly Society afTalrs, and from witnesnng the se- 
rious evils that were constantly arising to iheir members from 
miscalculation. At a conference with the intelligent Uireo 
tors of the Deanston Society, whose questions he had been 
unable satisfactorily to answer, the expediency of instituting 
a public inquiry on the subject was forcibly su^ested. In 
1819, Mr Olipbant brought forward the case in the Highland 
Spciety of Scotland, and moved that premiums should be offered 
to Friendly Societies for returns of the ages of their members, * 
and the sickness which had been found by experience to corres- 
pond with those ages. This motion was ultimati 
and a committee appointed to conduct the inquiry 
for collecting returns were then issued through< 
with an exemplification of the form in which thi 
was required *, and two premiums of twenty guim 

* The Schedule and Exemplification were both care&llj 
Will of the Customs. These will be found very lueful in s 
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offiered for the most valuable returns. In the course of two 
years, returns were recaved from upwards of. seventy societies, 
situated in sixteen different counties, embracing periods of 8, 10, 
90, 80, 40, and even 50 years, and comfH-ising upwards of 100,000 
members. The great mass of information thus obtained was 
carefully digested and arranged by the committee, with the as- 
sistance of several other gentlemen who took an interest in the 
subject, but more particularly with the aid of Mr John Lyon, 
late house-governor of Watson^s Hospital, and now one of the 
Masters of the High School, Leith ; of the late Mr James Skir- 
ving of the Stamp-Office ; and of Patrick Cockbum, Esq. ac- 
countant in Edinburgh *, 

In these returns, the number of free-members {L e, those en- 
titled to benefit) during each year, were classed, according to 
their ages, in decades or periods of ten years ; and the number 
of weeks^ sickness experienced by each class was arranged in 
the same manner. The average rate or law of sickness was 
thence deduced, by allotting to each individual an equal share 
of the sickness occurring in his class. Thus, supposing the 
members between 20 and 30 years of age in any society to have 
amounted to 104, and the sickness experienced by the whole of 
that class, during one year, to have been 52 weeks, then this 
was equal to half a week for each^ and coni^i) ^uently the same, 
with regard to the payments, as if one menfl&er had ^been per- 
manently sick, and received benefit for that length of time. The 
sickness of the other four classes, or till 70 years of age, was 
calculated in the same way ; but above that age, and below 20, 
the number of members was too limited for being the basis of 
any calculation that could be relied on. The following table of 
results will exhibit more clearly the mode adopted in classing the 
number of members and weeks of sickness, as well as the exten- 
^ sive data from which the law of sickness has been deduced. 

pieties as may still wish to review their own experience, and thej will be seen 
at pp. 260-262 of the published Report of the Committee of the Highland 
Society on Friendly Societies. 

• To Mr James Cleghom, accountant in Edinburgh, Friendly Societies 
are also much indebted, not only by the attention which, as Editor of the 6th 
vcilume of the Highland Society*8 Transactions, he paid to the Committee's 
Report while in the press,. hut likewise by the ready and able assistance he 
bas since given in establishing several societies upon proper principles. See 
also his excellent article on the subject in Farmer's Magazine, vol. xxv. p. 389; 
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By the results liere deduced from actual experience, it appears 
that there is a considerable difference in the lower ages between 
this rate and that assumed by Dr Price, his being greater in 
every period except the two last. It here also appears, that 
from 20 to 50 years of age, sickness gradually increases with 
the advance of life, in the ratio of nearly one-tenth part of a 
wedc for every five years of age, but that after 50 it increases 
rncxe rapdly ; for, while the annual sickness between SO and 40 
years of age is only about five days, and between 40 and 50 littk 
more than a week, — from 50 to 60 it is doubled, bdng neariy 
tzoo weeks, and above 70 upwards of sixteen weeks. This rate 
of ^ckness no doubt varied very materially in different societies, 
being above this average in some and below it in others ; but 
such discrepancies were seldom found, except in cases where the 
number of members was too small to afford a range for a fair 
average. Something, however, may have depended upon the 
occupations in which the members were engaged, and whether 
situated in the country or in towns. 

It is likewise to be observed, that the above is only the annual 
rate of sickness to an individual, as experienced by societies on an 
average of each ten years ; and consequently, when exhibited for 
each particular year of age, it must be somewhat less in the first, 
and more in the concluding, years of the d^ade. Thus, the ave- 
rage sickness in the 60th year of age will be only 2 weeks 2 
days, but in the 70th, 10 weeks 5 days. In order, therefore, to 
exhibit the whole range of sickness more correctly, and to found 
a basis for accurate computation, it became necessary to calcu- 
late two sickness tables, upon a graduated scale, from 20 to 70 
years of age. The one of these tables is " with reference to 
an iiidividual^"" or " exhibiting the quantum of sickness which 
an individual, on an average, experiences each year from 20 to 
70 years of age ;'*' and the other is " with reference to a society^ 
exhibiting the law of sickness, as affected by the law of mortali- 
ty, from 20 to 70 years of age ; or the quantum of sickness 
which takes place each year from 20 to 70 years of age among 
1005 persons, all commencing the 21st year of their age at 
the same time, the number of persons decreasing according to the 
law of mortality, and the quantum of sickness increasing accord- 
ing to the law of sickness ; — all shewn in weeks and decimals of 
a week.'' These two tables wc shall here combine, adding the 
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number of members alive in the middle of eadi year, according 
to the rate of mortality adopted in the Report. 



LA W of SICKNESS, exhibited in Weeks and Decimals vfn Week. 
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As decimal parts will be hereafter frequently used, and as it is desirable 
that nothing should remain unexplained to society members, we shall, for 
the benefit of such readers, give an example of the mode of converting these 
parts into days, hours and minutes.— The figure to the right of the point sig- 
nifies so many 10th, the next 100th, and the third 1000th parts of a week. 
To bring these into days and hours we have only to multiply them first by 
7, the number of days in a week, then by 24, the number of hours in a day, 
inserting a point to the left of the three figures in each sum, and whatever 
remains is the number wanted. Hence, 



MulUpUed by 



JSl^ decimaby 

7« the number of days in a we^. 



make 4.Q26, and by striking off the three figures to the right for the tliree 
originaUy, 4 days remain. 
And again by 24, the number of hours in aday. 



make 



.100 
.50 

.600, not an hour more, \MX%^miSmi£m 
by muitiplylBg 4Rniif«^«Maf 



Thus it appears, from the above Table, thU 
age, if Usbk, <m an average, to 4 diyv 



«tf 



'II'. 
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The returns did nol state the different degrees or intensitjr of 
sickness with such accuracy as could be relied on, but it is stited 
(Report, p. 108) that ^' the following general proporticm between 
the different kinds is drawn from the returns, and may be taken 
as an approximation to the true cme, till future observations af- 
ford a better standard. 

'^ Of 10 weeks of sicknetw among persons of all ages under 70, 

2 may be assumed as bedfiut sickness, 
5 walking ditto, 

3 permanent ditto, 

In all 10. 

" Or if the allowances are regulated by the duration of sickness, then of 10 
weeks of sickness it may be assumed that 

2 J wedcs will be sickness of the first quarter, 

3 second and third ditto, 
4i unlimited duration, 



In all 10." 

Such were the results obtuned by the inquiry of the High^ 
land Sodety of Scotland into the rate of ackness among the 
maodbers of Friendly Societies ; — an inquiry which reflects the 
highest honour on the philanthropic individuals by whom it was 
originated and conducted to a close> and which will, from the 
importance of the results, prove one of the most beneficial un- 
dertakings of that highly patriotic and useful institution. 

iiess jo^ 
As already mentioned, thS^^^J^qect was next brought before 

Parliament in 18^, by Thomas Peregrine Courtenay, Esq., 
and a Select Committee was appointed by the House of Com- 
mons to take -^hatever steps might seem necessary. This 
Committee ^d not pursue the course adopted by the Highland 
Society,—* uia^fi requiring returns of the sickness experienced 
among Friendly Societies in England, but called before them 
such professional gentiemen and others as were supposed to be 
best acquainted with their affairs. Neither did they confine 
their investigation to sickness only, but went into a very wide 
field of inquiry as to the rate of mortality, the average number of 
births resulting from each marriage, and various other matters 
connected with Health and Life Assurance. In attempting, 
however, to give a brief view of their proceedings, we shall, for 
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swers, '* I do, most decidedly ; if there is anv authenticity in the reiurna at- 
tached to the Report of the Scotch Higliland Committee, these will confinn 
it. — ^You think that as a man advances in life, he is more liable to mcknen? 
Undoubtedly he is, both in its frequency and in its duration.— ^Are you ac- 
quainted with that table ( The table of the Law of Sickness, framed by the Htgkknd 
Society, given aip, 283. qftMs Journal J9 I am acquainted with the Scotch ta- 
bles ; and here the Committee will see that their progression of sickneas be- 
gins at 21, and goes on increasing until the age of 70.**^ Report, pp. 28, 89^ 

March 10. — Mr Greorge Glenny, actuary to the Royal Union AssodatiflB or 
Friendly Society, London.*-^' Are you acquainted with the lieport on Friend- 
ly or Benefit Societies, lately published by a Committee of the Highland Stw 
ciety of Scotland ? Ye& — Have you examined the tables annexed to that 
Report ? Yes. — State your opinion of them ? My opinion is, that the data 
are too low. — ^You mean by too low, too low for tKe districts with which yon 
are acquainted ? Yes. — Bo you apprehend that the data upon which the ta- 
bles were formed were incorrect ? I must give a qualified answer. I think 
the tables, as produced from the returns which were made, correct ; but there 
are many reasons which I could give why the returns should not be correct 
I apprehend, that if any societies did not send their returns, thej would be 
the societies whose affairs were the most desperate, and who would natunUy 
have the greatest reluctance to an cxposL I do not know that any sodety 
did so renise, but the great variety of the returns, the gieat variety of tlie 
data to be taken from each of these returns, induced me to think, that al- 
though it will be highly useful, in every stage of Friendly Societies, to con- 
sult these, yet they are not sufficiently high to use for tables of contribution. 
— •^Does not that very much depend on the payment for management ? Great- 
ly ; I provide the table first for the benefits, and then I put on every month* 
ly payment a certain sum for management, which I think adequate.*'-^^ Ha- 
ving the book there^ refer to Table III. (supra p. 283.) have you constructed 
any table upon a similar principle? Not exactly. I have obtained reailts 
upon a similar principle, upon which I have calculatejd my tables. — ^You mean 
you have obtained results from a variety of Friendly Societies ? From a va- 
riety of Friendly Societies, and from a variety of bodies of men, and manu&c- 
turers. I have also obtained the opinion of a vast number of medical men, 
on the average sickness of population — Could you easily construct a table 
upon a similar principle ? I am now occupied in such an undertaking, but it 
is an undertaking of such magnitude, that I do not consider myself in a state 
to give up the results at present. I do not think them sufficiently correct 
I have formed my sickness tables in the Royal Union from very closely exa- 
mining those of Dr Price, and making very little alteration for actual obser. 
vatiou ; and I am confirmed in an opmion now, that notwithstan(Ung what 
may have been done, at present Dr -Price's sickness tables are the nearest cor- 
rect of any thing yet published.— You consider them a trifle too high ? I da" 
Mr Glenny then states, that, in many professions, such as gilders, painters, 
watchmakers, and workers in lead, he had found the sickness or inability for 
labour very great, although the mortality was by no means greater tjban 
among other professions.— rages 39, 40. 

March 11.— Jolm Finlaison, Esq. actuary of the National Debt Office.- 
" Have you attended at all to the average prevalence of sickness at dlfierent 
ages ? I have not ; because I conceive it is totally impossible to obtain au- 
thentic materials, sufficient to reduce that subject to any certain law." 

" When you say that sickness is incapable of valuation, you mean that theie 
are no data whereon any calculation can be made ? I mean that life and 
death are subject to a known law of nature, but that sickness is not ; so that 
the occurrence of one event may be foreseen and ascertained, but not so the 
other." — " Do you apprehend that the same law, that is to say, the same ha- 
bit and frequency of occurrence, exists as to sickness as with respect to 

death ? I apprehend there is no certainty of this conclusion. ^Not in the 

same climate, and among the same class of people ? I should apprehend not ; 
at any rate, no observations have been hitherto published that would shew 
that sickness follows any general law.— Are you acquainted with Dr Price's 

2 
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tables as to sickness ? I am. — Are jou aware upon what principle they were 
formed? I apprehend they are not formed upon any authority that would 
induce me to adopt them ; they are very vague. They were formed upon thlS' 
principle, that sickness increases in the same proportion as life advances ? 
Yes, but I deny the conclusion ; there is a constant and given m<Ml;ality ope- 
rating upon life, but no such law exists as to sickness.**— ^^ Are you acquaint- 
ed with the Report of the Highland Society of Scotland upon the subject of 
Friendly Societies ? I am not, further than that since I have been before 
the Committee, I have looked at the Report from that body.— You are 
aware that the sickness table appended to that Report k formed upon the 
experience of 70 or 80 societies in Scotland ? Yes — Suppoang the returns from 
those societies to be accurate, do you conceive that Table III. {suprch, p. 383) 
is formed therefrom upon correct principles ? I do not ; because, in the first 
place, supposing it were possible to conceive that sickness follows, among 
particular classes of men, an uniform and constant law, still the returns now 
shewn to me, and their results, are exceedingly vague, and much too limited, 
in my decided opinion, to enable an^ correct inference to be drawn of the 
rate of sickness to which human life at every age is subject, because it is not 
clear from the returns^ whether the parties were of the ages stated when en- 
rolled, and whether the sickness grew out of each class enrolled at each age, 
or whether the ages at which the sickness is stated to have occurred, took 
place when the parties enrolled at a younger age had attained an advanced 
age. I may add, generally, that the extraormnary differences of sickness 
among the societies reported, is the strongest reason with me for doubting 
the correctness of any conclusion to be drawn from the whole; besides, the 
sickness which may prevail in various districts of one country among one 
particular class of persons, affords no just criterion of that which may prevail 
in another country-, under other circumstances : And, agsdn, I beg leave to 
submit my humble but firm opinion to the Committee, that it is totally im- 
possible, from any observations hitherto formed, to deduce the conclusion, 
that sickness occurs in any given ratio, the more as this question is not new 
to me, having been frequently before applied to on the subject, and having 
considered it very maturely." Page 47- 

March 15. — William Morgan, Esq. actuary to the Equitable Assurance 
Society, and upwards of Miy years engaged in calculations depending on 
human life, states, that he has of late been frequently referred to upon 
the rules of Friendly Societies; that he has always found the tables of 
Dr Price correct ; and that the opinions he has since given on particular 
tables submitted to him, have been, as far as the cases were applicable, 
formed upon the same principles as those tables. — '^ Have the goodness to 
state to the Committee the prmciple upon which you calculate the probable 
occurrence of sickness ? I take them pretty much according to the degree of 
mortality ; I suppose about 1 in 40 sick. The table says 1 in 48, and I find 
that accords more with actual experience." — " Do you think it consistent 
that there may be a great deal of sickness, and yet that it may not affect 
life? No, I estimate from experience in different clubs. I have had a ma- 
nuscript paper of Friendly Societies, sent me from Scotland, for many years, 
which confirms the rate we take.'* — " Plumbers and glaziers, and other ha- 
zardous trades, are excepted out of the clubs." — " Are you acquainted with 
the Report lately published by the Highland Society in Scotland, on the 
subject of Friendly Societies ? They sent me the book, but I have not had 
time to read it.*' — Pages 50, 51. 

March 18 — ^Mr Joshua Milne, actuary to the Sun Life Assurance Society, 
states, that he has been frequently called on professionally to settle the rules 
or tables of Friendly Societies, but that in no instance had he been able to 
give the information wanted, as they could not be rednq^ to calculation. 
— " You are aware of Dr Price's tables ? Certainly, but iVM% Beyer inves- 
tu;ated them.^You are aware of the principle on wUdlfr'ISlHilipe formed? 
I^t very accurately, not from accurate information. I beg leav^flo state the 
reason why I have not looked more accurately into the table Dr Price's 
work : it was, that I was satisfied, on looking at the WilgeGt, ti re could 
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be rery little dependence placed upon them ; they seem to have been takeo 
on a gross average ; that such must be the average of sidmess ; and I bad no 
data &om which my conclusions could be drawn entitled to confidence.**— 

March IS— ^ohn Finlaison, Esq. again examined. He is ^ still of ofdnton 
that, with the materials now existing, we are unable to reduce the event of 
sidmess to a determinate law ; but, nevertheless, I apprehend that it mkht 
be considcored analogous to insurance against fire and sea-risk, and judgeoof 
by experience with tolerable accuracy.*' He fiurther observes, that tihere ex- 
ist extensive data for forming a judgment on the subject amon^; the kbour- 
ing classes in his Miyestj's arsenals, as also in everv regiment in England, 
ana submits the propriety of obtaining returns from these and similar sourcei. 
He likewise handed to the Committee the form of a return, which h^ con- 
ceived Friendly Societies could comply with, and without any difficoltj.-- 
Page 58. 

Aprii 22, — Charles Oliphant, Esq. convener of the Committee of the 
Highland Sodety on Friendly Sodeties. This eentleman having explained 
ndnutebr to the Committee the way in which the returns to that body had 
been coUected, and the manner in which their sickness table was firanted, 

Mr John Finlaison was asain called in. '' When you gave an opinion to 
this Committee on the lltn of March, upon the formauon of the Scotch 
Tables, had you made yourself master of the mode in which the tables were 
constructed in their book ? I had not; for I only then saw the book ibr the 
first time in the committee-room." — ^' Have you looked at the Report dnce? 
I have : I have looked at the Report, and looked at the- mode in which the 
tables were constructed ;" but he is still not able to give any &rther ^ opi- 
nion upon the tables, except that as much was done as was possible with toe 
means which the framen of that Report possessed ; yet I think that the data 
must be considered as &r too limited to deduce tables of premiums from.— 
When you say that the data are far too limited, do you mean that the num- 
ber of persons was too small ? Yes ; but I consider that the foundation is 
liud by that method for perfecting the information, so that at a future period 
something may be done. — You conceive, then, that the mode which the Hi^- 
land Society adopted was the correct mode of coming to the result they de- 
sired ? I am not exactly prepared to give an opinion upon that question ; I 
don't know that it is the best mode that could be adopted.— Because you said 
before that it was not ? Will you be so good as to read what I said before on 
that subject ? You were asked, ' You are aware that the Sickness Table ap- 
pended to that Report is framed upon the experience of seventy or eighty 
societies in Scotland ; and then, supposing the returns from these societies to 
be correct, do you conceive that Table III. is formed upon correct principles ?' 
and you said you did not; Now, are you satisfied upon that point ? I am 
not any farther satisfied than I was before.*' 

Mr Oliphant re-examined. " You heard the last observation of the wit- 
ness (Mr Finlaison), will you have the goodness to make your observations up- 
on it ?'* " The statement made by Mr Finlaison is mentioned in his deposi- 
tion, which I have seen ; but he mentions that he had not read the report at 
tliat time. On looking at the report you will please to observe, that the sick- 
ness is always referred to the exact age when it occurred. Under the column 
Free Members, the number of members during the year is given in each dass; 
and under the head of Allowances, the sickness arising in that class, and during 
that year, is eiven. The error into which Mr Finlaison has fallen, may have 
arisen from tne abbreviated form in which it was necessary for us to exliibit 
the results. The details from which these are derived form a volume about 
the size of an ordinary atlas. We could not publish such voluminous details, 
and the abbreviated form adopted in exhibiting them, has, I presume, given 
rise to the misconception." — '^ What proportion of the societies do you ap- 
prehend did give the information ? An extremely small proportion. Whust 
from the whole kingdom of Scotland, we collected returns from between 70 
and 80 societies, I have had an application from the societies of Edinburgh, 
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signed by the representatives of from 40 to 60 societies, which shews that the 
number giving returns was a verj small proportion.*'-*'' Do you apprehend 
that there are any other means by which more extensive information, with re- 
spect to the Scottish societies, might be obtained at present with resnect to 
Scotland ? I do not think that there is $ for it was not, I am persuaded, so 
much from the want of inclination that the number of returns was limited, aa 
from the want of abiUty. Returns could only be made where the society 
clerk, or some of the members, had a taste for research and calculation, and 
the n^oment that societies come to keep their* records in a proper way, there 
will be no difficulty, I apprehend, in gettinsr information. The Highland So- 
ciety are endeavouring to induce them to keep their books in a more cor- 
rect form, by o£fering premiimis to the schoolmasters of Scotland to assist the 
Friendly Societies, by framing and teaching systems of bodc-keeping adapted 
for these institutions ; and it is contemplated, in the course of a few years, 
their books will be so arranged as to anbrd readily every desirable iniorma- 
tion. If further returns are then caUed for, I am satisfied they will be given 
willingly to any extent that may be required. There is a ch^ge of feeling 
taking place, and the reserve wmch formerly prevailed, as to affording infor- 
mation, is wearing &8t away.'* — '' Has the average sickness in the Scottish so- 
cieties, been compared with any statement that may be depended upon of sick- 
ness in £ngland, or elsewhere ? So &r as my information extends, no in- 
quiry as to the average rate of sickness, with reference to the age of indivi- 
duals, had been instituted any where, previous to that by the Highland So- 
ciety of Scotland." — " Except the statement given by Dr Price, which pro- 
ceeded upon supposition, I do not know any statement that has been given of 
sickness, with which the results of the Highland Society's inquiry can be com- 
pared." — Pages 74, 76, 80. 

Several ouier gentlemen and managers of Friendly Societies were examin- 
ed, but as their opinions, and the various institutions to which they referred, 
were all founded on Dr Price's rate of sickness, it would be superfluous 
to enter farther into detaiL We shall, however, give the concluding deposi- 
tion of a gentleman already frequently noticed, and the substance of certain 
documents therein referred to. 

June 17 — ^' John Finlaison, Esq. again £u*ther examined. Have you, 
since you were last here, provided the proposed Form of Return to be made 
by Friendly Societies ? I nave, and beg leave to give it in amended, contain- 
ing the adcutional information which the Committee desired. — Have you any 
thing further to add to the Committee ? Having now been examined before 
the Committee several times, on the subject of sickness, I beg to observe, that 
I have devoted very particular attention, and have gone through a great deal 
of investigation, to ascertain whether sickness, throughout the whole or any 
part of human life, follows a constant law ; and the result of those inquiries 
has been, that I must modify, in a very great degree, the opinions which I 
originally delivered. I am now strongly inclined to think, that the recurrence 
of sickness is constant to a much greater degree than was hitherto supposed ; 
and I am supported in that opinion, no less by the facts and reasoning con- 
tained in the memoir which I have this day submitted, than by an extraordi- 
nary result, deduced from a work published by Sir Gilbert Blane in 1822, on 
the diseases in London, in which I find a remarkable consistency in the prO' 
portion between sickness and death. Now, as the rate of mortality is known, 
the rate of sickness, if the average time that each person were sick be 
computed, is also known. Thus, in Sir Gilbert Blane's book it appears, page 
152i( that, in the course of his private practice, he had 3,816 cases, which gave 
382 deaths, which I infer was among the higher classes : whereas in his hospi- 
tal practice at St Thomas's, comprehending entireli "er orders, and 
certainly the severest kinds of siclmess, he had 2,406 »f whom 239 
died, and 1429 females, out of whom 136 died ; »* i, that out of 
1 0,000 patients, 1 00 1 of the upper dassea died. ^ . 944 females, 
which I think a very surprising coJncid(glfii flemonstrates 
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this important fact, that very severe sickness among the lower orden Is not 
more fi^quently terminated by death than amoi^ ue higher. I^ therefincv 
the simple fiict of the average time of sickness had been stated, there would-be 
no difficulty in computing the sick allowance ; and this &ct, as well as an ei- 
tension of the inquiry, is very easily attained by reference to the recrads of 
the other hospitals in London. I beg fiirther to inform the Committee, that 
the hypothesis which I hazarded in the conclusion of my memc^, is, on 
stating the same to several physicians, considered to be reasonable, asd is, in 
&ct, completely supported by the above details. — You have stated the results 
of Sir Gilbert Blane*s practice among the hi^er orders, and also of his hos- 
pital practice ; do you not think a very di£Perent result mi^t be expedfced 
mxn the mortality of the lower classes, who have not the advantage of get* 
ting into ho^itals ? I certainly had supposed that those wlu> were admitted 
into hospitals were the lower classes, as nur as concerns London, and tJbie wont 
cases; but although there may, in other parts of the country, be many of the 
lower orders, who have not the advantage of getting into such establishments as 
the hospitals in London, yet I am not prepared to say that the mortality among 
them would be greater, for tliis reason, because, in slighter cases, the coun- 
try situation would seem to have its advantages, and in the severer sickness 
they can in general receive medical advice and attendance, if net the com- 
forts of an hospitaL I am not, however, able to form any conclusion as to how 
the fact may be. In reference to the conclusion to be derived firom Sir Gril- 
bert Blane^s details, I beg to observe, that, supposing them to be borne out 
by farther researches, they are most important in enabling us to determine 
the sickness which occurs at one age as compared with another, for, by the 
law of mortality already discovers, we know the number of deaths which 
takes place at each age. Now, by Sir Gilbert Biane*s statements, it a] pears 
that the number of patients were ten times the number of deaths. In my hy- 
pothesis, however, I assumed, that the sickness which terminated mortally was 
only a twelfth, and not a tenth, of the whole sickness which occurs, because, 
in reference to the patients mentioned by Sir Gilbert Blane, as having been 
received into the liospitals, it is to be supposaii^ that those very patients maj 
have had sickness for some time at least befort '> applying to be admitted into 
the hospital, and that some of them also left thi^nospital without being cured. 
I allow, therefore, two-twelfths for these circumstances, and I think, that, with 
that allowance, the proportion between sickness in general and sickness which 
terminates fetally, is as supposed by me in the Statement which I gave in, and 
had written before I read Sir Gilbert Blane's Report.'*— Pages 96, 97. 

In the Statement above referred to, Mr Finlaison ^ves the foUowing opi- 
nions, and interestmg observations. 

" With regard to the quantum of sickness prevailing among individuals in 
the labouring class of sodety, there are at present no other materials extant 
for estimating its amount, than those collected by the Highland Society ; but 
it will be seen in the sequel, that, although I have laid down, in the shape of 
tables, the conclusions resulting from those materials, I am aware that those 
conclusions cannot be reHed on, even for ordinary purposes, with safety, until 
further information on this important subject is collected. They are, how- 
ever, capable of being fully rectified or corroborated by materials, which are for- 
tunately accessible, and which can easily be furnished on an extensive scale, 
if your Honourable Committee should so require." 

"It appears that the whole number of weeks allowances in the above state- 
ment (that of the Highland Society), which were granted to persons of 
aU ages under 50, was ...... 65,008 

" While the total number of members, co-existing under the age > 

of 50, some or other of whom must have received the said allow- > 85,945 

ance, was - t 

which is the same as if each one of them had received .75639071 fractional 
parts of a week's allowance in every year under 60 years of age. It is, how- 
ever, to be kept in mind, that members, on entering Benefit Societies, are 
usually admitted under 30, at least in the majority of instances, and they 
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would be rejected, if, on becoming candidates, th^ were in unsound health, 
which may account partly for the diminution of sickness in the younger 
classes of age, in the toreffoing statement, without inferring that sickness is of 
less frequent occurrence in general at those ages.'' 

'' Materials exist, however, which may be furnished with fiudlity, for esti- 
mating the sickness now actually prevaihng among the labouring classes, to a 
d^ree probably of very considerable accuracy. There is in the Navy Office 
a ray List received annually from each of the seven Dock-yards, containing 
the age of every workman, artificer, or labourer, in those great establishments, 
the amount of his wagea or earnings in the year, and the number of days in 
which he received no wages, by reason of sickness, the fact of such sickness 
being always verified by the public medical officer. I have not been permit- 
ted to avail myself of this document extra-officially, else I would now have 
submitted the result to your Honoiurable Committee; but, on a cursory 
view, and taking out the cases of the first 313 names that presented them- 
selves, I observed that they had been subject to 1403 days' sickness, out of 
the number of working ^ys in a year, which probably do not exceed 307 
days. Which is the same as if .0146 parts of his whole time were lost by 
each man, or .7592 parts of a week ; and this coincides surprisingly with the 
sif kness reported by the Highland Society, under 50, which, as above stated, 
was .75639 parts of a week." 

^' The State of Sickness prevailing among the Army in garrison and quar- 
ters in England, presents, nowever, a very different result from the returns 
made to the Highland Society. An Abstract is preserved in the Adjutant 
General's Office, of the musters made on the 25th of every month, of each 
regiment or corps in England, showing, exclusive of officers and non-commis- 
sioned officers, the numl^ of rank aS(d file actually in England compodng 
the corps, with the number of them who are sick on the day of muster, whe- 
ther they are in general hoi^itals, regimental hospitals, or sidt; quarters. These 
details are all carefUlly summed, in three divisions, for Cavalry, Infantry, and 
Foot-Guards, so that the result for any number of yea^ may be copied out 
with the utmost facility. It is understood, that at present there are few, if 
any, in the army, above the age of 45, and that their average age is decidedly 
under 30. Moreover, it is well known, that they are picked andchosen young 
men when entered, and that those who afterwards become diseased and un- 
healthy, are discharged from time to time ; that they are regular in theis 
habits, free from exhausting labour, from the cares of fiimilies, and firom most 
causes which superinduce msease. Their occasional sickness cannot easily be 
much exaggerated by imposture ; and abating the single consideration, that 
some part of ihem are perhaps regiments returned from foreign service with 
debilitated constitutions, it would, on the whole, seem that the army quar- 
tered in En^and ought to present sickness at a minimum among mankind. 

^^ I have been favoured with the results for each month, in the years 1823 
and 1824, which I have combined ; and it appears. 

The Total Rank and File present, or Of whom there were constantly Sick at 
accounted for in 24 Minters the time the Musters took place, 

Cavah-y, - - . - 94,293 3,791 

Infantry, - - - - 126,513 6,297 

Foot Guards, - - 92,889 3,961 



Total, - - 313,695 14,049 



So that there were constantly sick of the Cavalry, - 4<I JNy > cent. 

ofthelQ&nt]^« - 4.97T8'''per cent, 
of the Foot Ai 'S/j i» -r cent. 
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«* It fturther appears, that, in the two muflten whidh took place, 

Rnkndrne. OfwhomSldu 

On 25th January 1823 and 1824, there were 24,281 1089 heing 4.4860 

25th February, - - - - 25,llJ 1107 ... 4.40737 

25th March, 25,183 1148 ... 4.65802 

25th April, 26,157 1220 ... 4.66414 

25th May, 26,244 1227 ... 4.67535 

25th June, 25,640 1134 ... SJIllOO 

25th July, 25,417 1027 ... 4.04060 

25th August, 27,007 1385 ... 4.86911 

25th September, .... 27,416 1340 ... 4.88766 

25th October, .... 27,401 1244 ... 4.53998 

25th November, .... 26,840 1135 ... 4.22870 

25th December, .... 26,983 1063 ... S.9S952 

Total, 313,695 14049 being 4.478653 



flothat 

For every 
there were 



100.000 sick on 25th June, 



112.176 
115.054 
120.412 
125.498 
127705 
129.274 
129.805 
132.774 
133.129 
13&645 
139.174 



25th Dec 
25th July, 
25th Nov. 
25th Feb. 
25th Jan. 
25th Oct. 
25th Mar. 
25th April, 
25th May, 
25th Aug. 
25th Sept. 



But, on the whole two yean^ 
the rate of sickness is remark- 
ably constant and uniform, and 
beinp equal to 4.478553 ^ cent, 
this IS the same as if 100 soldiers 
had sustained among them 233 
^ wedts of sickness every year, or 
as if each had been sick 2.33 
weeks, which is more than thrloe 
the quantum of sickness prevail 
ing among Benefit Sodeties, ac- 
ceding to the retuma of the 
Highland Society. 



^ In this state of uncertainty, and until more extensive hiibrmation as to the 
sickness prevailing amonff the labouring classes can be obtained, we can only 
adopt the data furnished by the exertions of the Highland Society as the 
measure of Value for Sick Allowances ;'* and, upon tmtt data, Mr Finlaison 
then gives numerous rules and tables, shewing, at every age, the sums requi> 
site £r defra3ring any specified allowances, in sickness, old age, and at deatii. 
He condud^ by remarking, that ^' li^ in our present uncertainty as to the 
fiict of the frequency and duration of sickness among the labouring classes, 
we were permitted to assume, what may seem a reasonable hypothesis, the 
Allowing might perhaps be hazarded, merely as speculation : 1st, That everv 
sickness terminating in death is, on a medium, of five weeks* duration ; ancl^ 
2dly, That the sickness which terminates in death is,. on a medium, one- 
twelfth part only of the sickness to which mankind is subject** — Rep, p. 152. 

The Committee also applied for information on the subjects of their in- 
quiry to the Philanthropic Society of Paris, through Baron B. Delesaert, a 
gentleman who^ in connection with that institution, had taken a great deal of 
trouble on behalf of Friendly Societies in France. A number of interesting- do- 
cuments were in consequence received as to the population, births, and mortality 
of France ; but the Baron remarks, that, ^^ although our researches were re- 
newed, on the publication of an interesting Report made by Mr Oliphant, in«> 
serted in the Transactions of the Highland Society, we have not as yet been 
able- to procure from the dififbrent societies in Paris, a table of diseases and 
mortality sufficiently accurate and complete to send you. But after an ex- 
perience of fifteen years, we have satisfactory grounds for believing, that out 
'4^ 100 operatives, from 20 to 60 years of age, there are constantly on an av^ 
n^ one to two confined to their beds by sickness ; and two to three suffering 
under lighter illness, or convalescent."— i?«p. p. 162. . ^ 
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more genera!!/ avplicable. They desire, however^ to xeoommend the Be- 
port to the perusal of all persons who take an interest in inquiries of this na* 
ture, and they have derived many valuable hints firom the proceedings of the 
sodety, and £rom the evidence of Mr Oliphant, writer to the Signet, by whom 
the lu^rt was framed. 

*' But the Committee certainly do not feel justified in recommending these 
Scots tables, or any which require payments lower than those required at 
Southwell, for adoption by any society in England."— -A^t). p. 14, 15. 

Such is the conclusion which has been come to by the Ho- 
nourable Committee, with regard to the tables that ought to be 
preferred for benefits during sickness ; and it now only remains 
to consider how far that conclusion is supported by the facts 
and evidence which have been adduced. 

The liighest rate of sickness exhibited, is that of the army, 
which is more than treble the average deduced by the Highland 
Society ; but it wiU be obvious that the sickness of the army 
can never apply to the working classes. The operative cannot 
give up his work upon every slight accident or illness, but must 
continue as long as possible to labour, on account of his society 
allowances (if any) being usually less than his wages, by the 
wants, perhaps, of a family, and from the danger of being de- 
prived of his employment. The very slightest indisposition, 
again, unmediately consigns a soldier to the hospital ; and nei- 
ther is he restrained by any pecuniary interest from practising 
imposition, for, during sickness, his pay is always sure, he is not 
afraid of losing his situation, and he is freed from all duty what- 
ever. These and other causes may go far to account for the 
high rate of sickness resulting from the army reports. 

The rate of sickness assumed by Dr Price was acknowledged 
even by himself to be higher than what would probably be found 
by experience, and Messrs Finlaison, Glennie, and some others 
are of the same opinion. A still higher rate, however, (no 
less, under 60 years of age, than double that appearing from 
the returns to the Highland Society), has been assumed for 
the tables of the society at Southwell, although the Reverend 
Mr Becher, their manager, is convinced that it " will exceed 
the ordinary proportion of sickness prevailing around us,^ and 
altliough no general experience has yet shewn such a rate to 
occur. It is likewise to be observed, that such an excess is not 
r?qi^red by this society for the expence of management, a se- 
parate fund being otherwise provided for that purpose. 

The law of sickness deduced by the Highland Society of Scot- 
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land was obtained b; taking the means of lOl^lO j weeks of ac- 
tool sickness, which had been expmenced among 1 00,81 7 soci^ 
members, at all ages, varioudy ranployed, and situated both in 
the country and in towns. Tiiat rate, again, according to Mr 
FinMson, is veriiied by the sickneBS occurring among the arti- 
ficers under 60 years of age, employed in his Majesty's Dock- 
yards, their average sickness being .759^0 parts of a week, while 
that obtained by the Highland Society is .75639. This coinci- 
dence, however, is rather remarkable, and it will probably be 
found, upon farmer investigation, that the avert^ rate <^ sick- 
ness of the artificers in the Dock-yards is considerably above 
that of the working classes in general ; for, besides the epide^ 
mic diseases and extremely noxious employments to which thhce 
in the Dock-yards are well known to be exposed, " it is calcii- 
lated, (hat, upon an average, between three and four thousand 
men aianually wound or otherwise injure themselves in following 
their mechanical occupations in the Dock-yard, to such an ex- 
tent as to oblige them to apply for chirur^cal assistance ; and 
that of the a^^^gate number, about four hundred, or about 
the proportion of one to nine or ten, are for a time incapad- 
tated from pursuing thdr labours. During the last six months 
of the year 1824, vis. from the S4th of June to the 31st of D^ 
cember, upwards of S60 of these mechanics were laid up from 
their duty, in consequence of various hurts, more or less severe, 
but ncme of them presenting any thing peculiar in their character 
or circumstances *." 

From all those facts, then, and with the utmost deference for 
the opinion of the Committee of the House of Commons, we 
must be allowed to conclude, that the high rate of sickness as- 
sumed by the two societies in Nottinghamshire and Hampshire 
is not warranted by the experience of the working classes in 
general, — that the Law of Sickness deduced by the Committee 
of the Highland Society is the most satisfactorily authenticated 
of any yet published, — and therefore, that, t 
ard be obtained, the tables given in the Rt 

■ See observations on Dr Butter's " Bemaiks on 
mooly called the Flymouth Dock.yard Diaease," In t 
of Medical Science, vol i. p. 361. 



9BB M. F. Tiedeman on the Brain ^the Common liolphin 

dicMild be held as a guide firar at least all Friendly Societiei is 
Scotland. 

As fannerlj mentioned, a Select Committee of the House of 
Commons was again appointed during the sessioa of 18S7 ; the 
result of whose labours we shall be enabled to give in a future 
dumber of this Journal. 

{To be continued.) 
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7^ Brain of (he Common Dolphin compared with thai of Man. 
By M. F. Tiedeman. 

HfjLm Tiedeman proposes to publish, in the Journal of Phy- 
siology, conducted by Treviranus and himself, a series of mo- 
nographs on the brain of various animals, with the view of sub- 
sequently eliciting conclusions relative to the structure of the 
brain in general, or to its organisation in the different classes 
and orders of the animal kingdom. In volume second of the 
Journal of Physiology there is a very interesting memoir ^^ on 
the brain of the dolphin, as compared with that of man *^* 

With reference to the points of resemblance, and the diffe- 
rences that present themselves on comparing the brain of the 
dolphin with that of man, M. Tiedeman states the following re- 
sults. 

1. The brain, properly so called, of the dolphin, is distinguish- 
ed from that of monkeys, by its great size, and next to the 
brain of the orang-outang approaches nearest, in this respect, to 
^he human brain. 

In relation to the nerves, the spinal marrow and cerebdilum, 
it is much smaller than the brain of man. The individual, of 
which M. Tiedeman dissected the brain^ was six feet long. The 
author does not mention the weight o£ the brain, but the figures 
{which, however, appear a little diminished,) and the differ^it 
parts pointed out in the description, may afford an idea of it. 

SL Each of the cerebral hemispheres is composed, as in man 
and the monkey tribe, of three lobes, an anterior, a middle, and 

• JZeitschr. fur Physiologic, t. ii. p. 251. 
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after man and the <nrang-<mt«ng, might lead to the iniiennos of 
a proportional developement of the intellectual faculties ; but, 
with reference to this subject, we have only the rdationsof BA- 
ermen, who affirm, that the dolf^n, like the whales, loves to 
live in society, that it performs great migrations, has a great at> 
tadunent to its young, and defends them courageously when 
they are pursued. 

The figures of the plate accompanying this memoir rejHieKnt 
the brain of the dolphin : 1^, by its upper surface ; SdZy, by its 
base ; S(%, the cerebellum and tubercula quadrigemina ; 4MI^ 
the vartical secticm of the cerebellum made in the middle ; SM^ 
the brain, without the upper part of the hemispheres, which are 
removed to the level of the centrum ovale of Vieussois, and of 
the lateral ventricles. 



Of the Changes which Life has experienced on the Gklbe. 

JL ossiL remains of the animals which preceded man upon the 
earth are every day discovered on both continents ; and every day 
are the documents regarding the history and successive changes 
of the various races that existed before the present, increased by 
new facts. This is equally the case with the vegetation whidi 
«nbellished the earth at that remote period, and with whidi 
those primitive animals were necessarily in dose connecticm. 
New animals and vegetables have assumed the place of those 
that have been destroyed, and whose ancient existence is only 
revealed to us by their fossil remains. Thus, in the course of 
the ages that preceded the appearance of man upon the earth, 
its surface has successively changed its aspect, its verdure and 
its inhabitants ; the seas have nourished other beings, the air has 
been peopled with other birds. 

The remains of these various successions of animals and ve« 
getables attest that they were at first much more uniform. The 
vegetables of the coal formation, for example, scarcely pr^ent 
any diflerence, whatever may be the latitude, the longitude, oar 
the elevation at which they are found. Europe, Asia, and the 
two Americas, alike produced elephants, rhinoceroses, masto- 
dons, &c. The differences which vegetables and animals exhi^ 
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and vegetable life. The bemgs, which were unalde to resfat tlie 
influence of these varimis causes were destroyed and disappeared 
from the earth, with the circumstances far which they were cre- 
ated ; new species appeared with new conditions of existence. 
But, in examining the series of fossil remains that ate found 
buried in the strata of the globe, there is nowhere peroeiTed a 
distinct line of demarcation between the difierent terms of Aat 
series, so as to prove that life has been once or oftener totsDj 
renewed on the earth. On the contrary, we disccxver in itii 
proof of the successive and gradual change which we have pomt« 
ed out. Certain primitive types have indeed completely disap- 
peared, but they are found existing at various epochs, and their 
remains are blended with those of mcnre modem types ; alc»ig 
with new species of types still existing, we find some of anterior 
epochs ; certain genera that yet obtain are common to all tlie 
terms c^ the series ; and toward the end of the series, we find the 
remains of some of our present species along with ancient typel^ 
and extinct q)ecies. In consequence of the establishment of cK- 
mates, life has almost entirely abandoned the polar countries^ 
and the glaciers have usurped, on the high summits, the place of 
the verdure of primeval times. Palms, date-trees, cocoas, dra- 
caenae, pandani, arecse, the great reed, and the arborescent ferns, 
have forsaken our climates, together with the elephants, tigers, 
panthers, hippopotami, the gigantic tapirs, the rhinoceroses, 
palaeotheria, anaplothaeria, mastodons, and other extinct ani- 
mals, as well as those enormous reptiles whose forms were so ex- 
traordinary. Sole masters, in those times, of the countries now 
subjected to the dominion of man, these animals are either en^ 
tirdy destroyed, or now live only between the tropics. 

Man appears to have arrived upon the earth only after its sur- 
face was adapted to receive him, after the establishment of cli- 
mates, and when a happy equilibrium among the elements had 
determined the permanency of the present state of things, or at 
least had rendered its variations almost imperceptible. 

Such is a brief view of the changes which life has experienced 
at the surface of the globe, and of the causes which have pro- 
duced those changes. Our theory, which is founded on all the 
facts that have been established, cannot but prevail over the sys* 
terns hitherto proposed, for it is in harmony with the natimd 
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The right branch of the river watered another part of the citjr, 
and, after passing under the bridge of St Jobo, fbrmed the 
Cascade of Bemin, and fell into the Gulf, not far from the 
Cave of the Syrens, nurgined with trees and shrubs. 

During the last inundation of the river, the waters attacked 
the dike forming the sluice so violently that they broke it in 
several [daoes, and precipitating themselves with thdr whole 
weight on the right «de, left dry the left branch, which supplied 
Tivoli with water, and formed the CascaieUes. Several houses 
were carried away by this sudden irruption ; and the Church of 
St Lucia was overthrown, as well as some old walls along the 
banks of the river. 

This disaster, the detiuis of which have been related in the 
public prints, is not the first that has been mentioned in histoiy. 
In the preceding ages the city of Tivoli had been exposed to 
similar floods, and had suffered from the ravages of the river, 
which becomes formidable at this place, by the rapidity of its 
current, and the violence witli which it precipitates itself over 
the rocks. The most distinguished architects and engineers 
were successively employed in repairing these ravages ; and it 
was after an irruption which took place about the end of the 
17th century, that the celebrated Chevalier Bernin formed the 
cascade which bears his name. 

As soon as the irruption of the 16th November last was 
known at Rome, the Pope hastened to send to the place engi- 
neers, who were directed to examine the state of things, prevent 
any further damage, and repair the injuries sustained, as 
quickly as possible. Their first care was to prop up the buildings 
that were already undermined, and that threatened to destroy 
in their fall a great number of other houses. The spectacle 
which Tivoli presented was frightful. Piles were hastily driveo, 
which were supported with stones and fascines^ to guard the 
right bank, which was already damaged, preserve it from total 
destruction, and get the river to return to its channel. They 
had next to endeavour to force a part of the water into the right 
branch, which, in consequence of this event, was left dry, as we 
have already said, and left unemployed the numerous manufac- 
tf^es and mills which it formerly moved. Ancient traditions 
had given rise to a conjecture, that, in the time of the Romans, 
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there existed a subterranean eanal which conducted the watjen 
in that direction, but of which all traces had been lost for many 
centuries. After several days of assiduous research, this canal 
was at length discovered. The gravel that obstructed it was 
removed, the water was immediately introduced, and the nume- 
rous manufactories, which had ceased for a month, wa« again 
put into activity. The inhabitants of Tivoli, in the joy caused 
by the discovery of this canal, sent a deputation to Rome, bead- 
ed by their worthy bishop, to carry to the Pope the homage of 
their gratitude, and request him to allow the canal to be named 
after Leo the Xllth, which was granted them. 

At the moment when we write, the labours are continued with 
the greatest activity, and the engineers will soon have to decide 
in what manner the dike of the sluice is to be repaired, and 
what direction the bed of the river will receive in that part to 
prevent the repetition of similar accidents. The environs of 
Tivoli resound with redoubled blows of the hammer, the roads 
are crowded with carts and beasts of burden carrying materials 
for the new works. The stranger who visits Tivoli from curio- 
sity, as well as the citizen who views these works so interesting 
to himself, load with prmses and blessings the sovereign who 
repairs so many disasters^ and also bestow upon his minister the 
praises which the zeal and foresight displayed by him on this 
occasion merit. 



Essay on the Domestication of Mammiferous Animals^ wUh 
some introductory considerations on tfte various staies in 
which we mxiy study their actions, By M. FsBDEBuSt 
CuviER. ■' '** 

X HE strangest prejudices have been formed regardiajpi 
state of animals in captivity, and the most singular judg 
passed upon the works to which their actions have given.i 
To prevent, as much as possible, the application of similar ki 
to the present essay, on the domestication of mammifera, I flfaiL. 
commence with some considerations calculated to rectify Aese 
ideas, and Xo afford juster notions than appear to have been en- 
tertmned r^arding animals, and the various states in which wi 
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may study their habits. I am the more induced to follow thii 
plan, 80, in this respect, domestic aninmls have not been move 
correctly judged of than captive, and because, from tt&e erms 
into wl^ch people have fallen, it would be impossible to receive 
without pr^udice a work on the actions of animals,, considered 
in a general and philosophic point of view. 

It is maintained that animals can only be studied with ad* 
vantage when they enjoy a perfect independence. It is indef^ 
admitted that those which are domesticated may furnish some 
useful knowledge ; that their study is calculated to direct us tn 
the means of subjugating them, of rearing and improving them 
with relation to our wants ; that it apprizes us of the service 
which we have received from them, and of those which xi^j 
are still capable of rendering us ; and that by thus studying 
them, we are even enabled to discover the designs whid^ ^Pi?P1^ 
dence had in view in placing them upon the earth. But i^M 
said, what could animals reduced to slavery teach us ? Ui^d^ 
the wdght of the restraint in which we are obliged to hold tb^flm 
we obtain from them actions that are only artificial and cpn^ 
quently little calculated to unveil their nature. It would be 
quite otherwise were they in a state of liberty. Then their nsr 
ture would manifest itself, and the more so the less constraint 
they experienced from the circumstances in which they were 
placed ; for as the most complete slavery is the situation the 
least favourable to the exercise of the faculties, the most entire 
independence, or the state of nature, is the best adapted for 
their exercise and developement. " The wild animal,*" says. Buf- 
fon, (T. iv. p. 169.)> " obeying only nature, knows no other 
laws than those of necessity and liberty."" 

This in fact is the opinion that is held with regard to the 
comparative advantage of studying animals in the three stat^ 
in which they present themselves to our observations^ j^dgi^ 
at least from the little that has been published on the subject* 
DomesUcated animals, and those in captivity only make known 
to us a state contrary to nature, the consequences of which,: in 
respect to the former, relate exclusively to man ; and in respect 
to the latter, to the means which have been employed to lo^ke 
them act and be observed. It is only animals in a state of free- 
dom that shew themselves to us such as they are, such aa. they 
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of nature, it would be as impoBsiUe for the wild as for tlie do- 
mesticated or captive animals to do so, for the former no mote 
enjoy that imaginary state o{ absolute independence whidi is 
called the state of nature, than the latter. All of them lie un- 
der the unavcndable influence'of the circumstances in the midst of 
which they are placed. These conditions may change, but the 
nature of animals does not change. If some of diem act dif- 
ferently from others, they produce different effects^ but these et 
fects have always relation to the faculties of the being wUch 
manifests them. A wild animal, amidst the forests of a desert 
region, will not have any very close resemblance to what it 
would be in the midst of a very populous country. It will be 
stiU more widely different, if reduced to captivity, or converted 
into a domestic animal, and will lose altogether its original oha* 
racter. But whatever differences these various states may pre> 
sent, this animal will always be the same ; it b only in its owa 
nature that the means will be met with which are «dciilated to 
put it in harmony with this diversity of situaticms, and the Acts 
which it presents to us in the one intuation, if they are numer* 
ous and diversified, may afford us the means of deducing its fi^ 
culties as accurately as we should deduce them from fiu^ts pro:- 
sented by the others. All consists in knowing how to ohsenre 
and estimate the circumstances under which the facts manifest 
themselves. 

But let us see what we should learn from animals in the 
highest state of independence which we can imagine, that is to 
say, in that ntuation which is regarded as a perfect state 
of nature ; and that the independence may be more complete, 
let us take one of those animals whose wants may be the most 
easily satisfied, a ruminating animal, and place it in the midst 
of those rich savannas of South America, from which we shaH 
even remove the animals which might, in the smallest d^ree, 
turb its tranquillity. So long as its wants are satisfied, it 
remain at rest in the couch which it has chosen for itsdf, ini« 
mersed in a state of sleep so much the more profound the 
greater its security is. Hunger awakens it, it will find within the 
compass of a few steps wherewith to satisfy itself; if it be thirst, 
\he ^neighbouring brook will quench it; and there will be no 
change in this mode of existence, until the moment when the 
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the drcumstances where human industry does not inter£ev^-tli8t 
are the best calculated to make animals act in a maimer iaimir* 
able to the unfolding of their faculties. The equilibriim which 
is constantly tending to establish itself among all.thepoKsn 
which simultaneously act here below^ gives to tlie meet Wi^tff^ 
tic a preponderance over the more feeble, which never .leaYa 
the latter the liberty of acting ; and it is onAy by mastering tbeie 
predominating powers,- by attenuating them, that weminal^ 
discover the others, that we render them sensible, itfid vary their 
efibcts. i i\-,\i\ 

In their l^atural independence, that is to say, auch as* it may 
be in all the circumstances in which it naturally occurs, anin^ 
are under the yoke of these predominating powers z aad tbqr 
may then infcmn us of the place which they occupy among 'tke 
other beings submitted to the same powers, of the relatjossiia 
which they stand to them, and of the influence whidb^theyi^ 
eicifle in the general economy ; but, in this state, thejr canjoilj, 
in common, afford us very confined and always doubtftil^ifhsS) 
regarding their general faculties ; for, in this case, . it 'da(v 
not depend upon us to submit them to experiment, ia ordevls 
confirm our conjectures. Let us ask in fact, what ia the kna»^ 
ledge that has been obtained from the observation of animals in 
a state of liberty alone ? The answer will be easy and impos- 
ing ; it is to the greatest of naturalists that we are indebted for 
it; to Buffon, who tells us what every body has repeated after 
him, '^ that to fierceness, courage and strength, the lion joins 
nolnlity, clemency and magnanimity ; that he often forgets he 
is king, that is to say the strongest of all animals ; that, walk- 
ing with a tranquil pace, he never attacks man, unless when ippe- 
voked ; that he does not accelerate his steps^ or run, or purmicy mIk 
less when pressed by hunger ; that the tiger, on the other handle 
while meanly ferocious, cruel without justice, that is. 'to sify, 
without necessity, seems always thirsty of blood, although aatiaficd 
with flesh ; that his fury has no other interval than that dE:*the 
time necessary for preparing new ambushes ; that he aeisea «iii 
tears a new prey with the same rage which hehas just exeicised, 
but not assuaged, in devouring the first,"^ 8ec. 

Now these differences between the lion and the tiger, can 
only be relative to the circumstances in which the individuals so 



SljS M. CuTier on the DofneHicaHon 

out. In fact this phenomenon would never have been observed, 
if the animals which have presented it to us could have' nourish- 
ed and perfected, in the age in which they naturalljr 'diminish in 
sizength, the faculties which they have ree^ved, and which we 
possess in common with them, by means of that 'fiiculty which 
belongs to us exclusively, and permits us to pndong, aa it Were 
indefinitely, the exercise of the former ; if, in a word, Ibr thar 
preservation, nature in pkcc of strength had bestowed on thctt 
reflection. 

It is not merely truths which may be' deduced from cdMin- 
gent and fortuitous actions that we obtain from animals kept in 
a state of captivity ; these animals also afford us information ie- 
qpecting those which result from their necessary actions, from ac- 
tions which seem to be most invariably determined by tbdr ttt^ 
timate nature, by the destination which they have received as'tb 
the point of the earth upon which they have been east ;' frotal' 
actions, in a word, which their instinct produces ;' and instibct 
exists without alteration only, in animals of the wild race. 

So long as beavers had only been observed in th^ native li- 
berty, it was seen that those which live collected into batids'in' 
wild countries construct habitations, . and that the solitary imfi- 
viduals, such as are sometimes met with, especially in populous 
countries, made their retreat in the natural excavations of the 
banks of lakes and rivers ; and it was concluded from these 
facts, ^^ that these animals do not labour and build by a physi- 
cal power or necessity, like ants and bees ; that they do it by 
choice, and that their industry ceases whenever the presence of 
man has diffused its terror among them.^ It is Buflfbn who 
tells us so, and it is he whom I quote in preference ; for of all 
the authors who have written upon the nature of animals, he is 
incontestibly the one who formed the most elevated and the just- 
est ideas regarding it. If ho^tever that great naturalist had 
been disposed to observe some of these solitary beavers, if he 
had formed the idea of placing them in suitable circumstances, 
and of giving them the materials which they commonly employ 
in building, earth, wood, stone, he would have seen that their 
solitude, and the presence of man, did not make them intermit 
their labours, that they still took care to build ; and instead of 
seeing in the houses and dams of beavers united into bodies, 
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in animals the development of this faculty b more fiitvourable 
t han hurtful to the good feelings or benevolent alRecCiaiis. 

I have thus in some measure shewn that if animals in a alate 
of liberty are calculated to instruct us with regard to the ptrt 
which they act upon the earth, they are little fitted to unveil 
the general causes of their actions, namely, the faculties of their 
intellect, and that it is only by means of captive animalw that we 
shall obtain this knowledge. Shall we conclude from this tliat 
the study of animals, such as they exist' in thor natural state, 
ought to be renounced, that all inquiry into the economy of this 
world, in which they occupy so conspicuous a part, should be 
abandoned ? For it is too evident that the difficulty c^ acndying 
animals in a state of liberty is so great, that it is almost equiva- 
lent to an absolute impossibility. Whenever they can obey their 
feelings they distrust whatever they do not know, and fly fium 
or attack whatever assails them. Besides how should we' reach 
for the purpose of observing them those which inhabit the wild 
or remote countries which we scarcely know ? And, moreover, 
the mere pursuit of an animal entirely changes its natural eoa- 
ditions, and it can only then be viewed as an animal con s train- 
ed by violence, and placed under drcumstances quite as unna- 
tural as those to which animals in a state of c^>tivity are re- 
duced. 

These difficulties would, without doubt, be insurmounti^le; 
problems whose solution is so remote are more calculated to re- 
stnun the effisrts than to sustain the zeal of inquirers. Fortu- 
nately it is not necessary to surmount them in order to attain 
the object in the way of which, as a barrier, they seem fdaced ; 
and the knowledge of this world, in all that relates to animals, 
is neither founded upon purely rational views, nor upon chime- 
rical hopes. If it is impossible to arrive at it directly, without 
almost insurmountable obstacles, we can at least be led to it in 
an indirect manner, and the path which we now apesn up is as- 
suredly the shortest and most certain. 

In fact if the existence, and the various circumstances of an 
animal on any given point of the earth, are the consequence of 
the faculties and propensities with which it is endowed, and of 
the fixed or varying conditions which are peculiar to this point 
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qualities which we seek for in our domestic animahu But as io 
domestication itself, the submission under which we briag these 
animaH it is to ourselves alone that we attribute it ; we :«re the 
exduave cause of it ; we have commanded their obedienqe, as 
we have constrained them to live in captivity. The cause^cHiE 
error is, that judging from simple appearances, we ha^^r ecin- 
founded two ideas essentially distinct, domestication and slav0> 
ry ; we have seen no difference between the sulHnisfflon of the 
animal and that of man ; and from the sacrifice which the>alaye 
of our own species is forced to make to us, we have thought 
that the domesticated animal makes a ^milar sacrifice. Vet these 
two ntuations have nothing in common ; the distance between 
the domesticated aninial and the enslaved man is infinite ; it is 
the same as that which separates the sample will from liberty. 

The animal in domesticity, as well as the animal living in the^ 
woods, makes use of its faculties within limits marked outb? 
Its situation. As it is never solicited to act but by extefnal 
causes, and by its instincts^ from the moment that its will oop^ 
forms itself to the necessities which surround it, it sacrifices oqu 
thing of it ; for the will consists in the faculty of acting ^spontav 
neously according to all the wants which one feels and by 
which he is naturally solicited, but which he does not know. 
Such an animal, therefore, is not essentially in a different situa- 
tion from that in which it would be if left to itself; it lives in 
society without constraint on the part of man, because without 
doubt it was a social animal, and it has a chief to whose will 
it conforms itself within certain limits, because, probably, it 
bad a chief, and because this will is the strongest of the ar- 
cumstances which act upon it. There is nothing in this that 
is .not conformable to its propensities ; it is satisfying its wanto ; 
wfi do not see that it experiences others; and this is the reiy 
sta^.in which it would be, it in the most perfect liberty ; only< 
its chief is a master who has an immense power over it, and who; 
often abuses that power ; but frequently also this master enii- 
ploys his power to develope the natural qualities of the animtd, 
and in this respect the animal is truly improved ; it has acquiv 
red a perfection which it could never have attained in anotbec* 
stat^, under other influences. What a difference between ll^^ 
aqimal and the enslaved man, who is not only a social bettig, 
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its wants, whether for the purpose of satisfying or of weftkaung 
them. 

Hence the principle that violence would be ineffectual for dis- 
posing a wild animal to obedience. Not being naturaUj incUii* 
ed to approach us who arc not of its species, it would flee fitNK 
us, if it were free, at the first feeling of fear which we shouU 
make it experience, or it would hold us m aversioti if it wete 
captive. The only method by which we can attract it and* 
render it familiar is by inspiring it with confidence, and this 
confidence can only be inspired by benefits. It is therefore by 
such benefits that all attempts to reduce an animal to a state of 
domestication ought to commence. 

Gkxxl treatment especially contributes to develope the insdnot 
of sociability, and to diminish proportionally all the propens^ 
ties that might act in opposition to it ; and for this reason, no 
subjecdon in animals is ever so complete as that which ia ob- 
tained by operating an amelioration of their condition. 

(To be contimifd.) 
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JSwperiments with BotUes sunk into the Sea, made durifng a 
Voyage Jrom New South Waks, By Mr James Dunlop. 
In a letter to Professor Jameson. 

Sir, 

XjLaving on my voyage {per ship Portland) from New South 
Wales made the following experiments with botdes, &c. sunk 
into the sea, if you find a description of them to be of service^ 
they are at your disposal. 

Experiment 1.— 'April 9, in Lat. ^4° South, and Long. 4S* 
\0 West, the ship becalmed off Kio de Janeiro, the boat was 
lowered down, and rowed a short distance from the ^bip ; the 
deep-sea lead was let down 80 fathoms with the following ex- 
periments attached to it, consisdng of a common porter bgtde 
well corked and pitched over, and secured by a eovericg of aew 
canvas, which was also covered with a thick coat of pitdi i also 
a dn canister with holes pierced in its bottom, and open at the 
top, in which were placed four small thermometer tubes filled 
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In preparing for the second set of experiments^ I attempt- 
ed to guard against the possibility of the corka b^ng forced 
in, or the pressure of the circumincijvnbait column at all aflbct- 
ing the corks. I prepared two (four or five ounce). pbiala : the , 
corks were dipped in strong gum dissolved in ether^ and thrust 
into the mouth of the phials; they were allowed to remain in 
this state for several days to dry. The corks were tb&i cut 
dose to the mouth, and covered with several thick coats of var- 
nish, and afterwards covered with leather firmly tied round 
the neck, which was also covered or soaked in vamiab^ and suf- 
fered to dry ; and for farther security, the heads and necks of 
the phials were immersed in brass caps, filled with melted seal- 
ing-wax, to prevent the possibility of pressure upon the corics. 
I also prepared a small phial by simply thrusting in the cork 
as tight as possible, and cutting it close to the mouth, and af- 
terwards covering the mouth and neck of the phial one-fourth 
of an inch thick with black sealing-wax. On the 15th May, in 
Lat. 5° North, and Long. ^ West (the ship becalmed), these 
three phials were wrapped in old canvas, and, together with 
the thermometers and glass globes used in the former experi- 
ments, were all put into a tin case, open at the top, and fasten- 
ed to the line just above the lead : a porter bottle, fitted up as 
formerly, was also attached to the line. The boat was rowed a 
short distance from the ship, and the lead let down 180 fathoms, 
and allowed to remain about eight or ten minutes at that depth 
before we commenced hauling in the line. On examining the ex- 
periments, the two (five ounce) phials, which were secured by the 
brass caps, were broken or crushed to powder, with the excep- 
tion of the thick part of the bottom, and the neck which was 
protected by the brass caps. The other small {^al, which 
was much stronger in the glass, and only secured by the oork, 
covered one-fourth of an inch thick with sealing-wax, was .not 
broken or injured in the least, though a very minute quantily 
of water had found its way into the phial, probably throi^h the 
wax and cork, and, I have no doubt, had the phial been allowed 
to rem^n sufficient time at that depth, that it would have ^led 
with water, probably without breaking the wax, or forcing in 
the cork. Neither the thermometers nor the small glass globes 
were broken, nor could I perceive the slightest appearance of 
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preasure of the screwsj necessary to connect the caps- and .keep 
them water-tight, from chij^ing the glass. To one €^ the brass 
caps must 1)6 fixed a well bored cylinder, for the solid piston to 
slide in, &c. Sea. waiter might be used in the cylinder, with a Uiear- 
mometer to show what capacity water may have to retain its c»- 
k>ric when. under a high pressure. Such experiments would-be 
interesting to compare with experiments, which have been made 
on the temperature of the sea at great depths ; and aliso' the spe- 
d&c gravity of the water in the cylinder ascertained before «id 
after the experim^it, which would probably throw light on the 
subject of increased specifii; gravity of water drawn from great 
depths,^ and also whether the effects of pressure on water are 
permanent, and owing to the imperfect elastidty of v^ater. I 
am, &c. 

Jambs Duklop. 
Dalry, ^th Aug. 1827. 
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Observations and Eccperiments on the different kinds of Coal 
By M. Karsten. Continued from p. 71. 

X HIS general manner in which coals comport themselves 
may, however, be considerably modified by other circumstances. 
When intermixed with mineral charcoal, as is often the case, they 
are rendered very difficult to kindle. In good coals, whether 
with intumesced or conglutinated coke, the obstacle which re- 
sults from the mixture of a great quantity of mineral charcoal, 
becomes less sensible ; but a coal with pulverulent coke, may 
thus become altogether useless, because its mass becomes so 
compact, that it arrests the passage of the air. 

Another obstacle is produced by the quantity of earths which 
occurs mixed with the mass of the combustible. A coal which 
leaves much ashes, developes but a slow and feeble heat,*^ because 
th(? ashes oppose the access of the air. The same obstacle pre^ 
se^^ts itself in the case in which the body of the combustible it- 
self leaves little ashes, but where the stratum is, as it were in- 
terlarded with clay or slate. If it be the body of the coal itself 
that is much divided by numerous fissures or partitions, this 
circumstance may render a coal with pulverulent coke altogether 
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The coals in which the proportion of oxygen is much superior 
to that of the hydrogen, act differently : they do not soften 
either before or during their decomposition. What did not ad- 
here together previous to carbonization, because it was inter- 
mixed with foreign matters, or had only thin walls interposed 
between its parts, still remains in the same state after carboniza- 
tion ; and each isolated fragment, which in such a coal does nol 
immediately adhere to the mass, is carbonized separately, and 
on its own account. There results from this, that, acoarding to 
the proportion which the hydrogen bears to the oxygen, the 
&t^ of the cokes obtained will differ very much. From those 
which swell to such a degree as to present the aspect of a light 
dag, to those which preserve the external appearance of the coal 
while they diminish in bulk, there exists an uninterrupted series 
4Df transitions. 

In the good coals with conglutinated coke, the proportion o!f 
the hydrogen to the oxygen is still favourable enough for the 
fragmente of combustible, which previously were not in ii^ 
diate contact, but were separated by surfaces or partitions, be- 
coming soft during the process of carbonization, uniting them^ 
selves to the mass, and forming together a single body. This 
effect of the process of carbonization becomes particularly strik- 
ing, when, after destroying the aggregation of the mass of coal 
by pulverizing it, its powder is submitted to distillation. 

On the other hand, a coal which has passed into the state of 
a more or less complete fusion, ought, on account of its sbiootb, 
and, as it were, semivitrified surfaces, to kindle with more dif- 
ficulty than an unmelted coal, which presents uneven surfaces. 
This is actually what is observed in the incineration of cokes ; 
for the intumesced cokes, being placed under the muffle <^ an 
assay furnace, require for their complete combustion a Ki^^ 
temperature, or more time at the same temperature than tl^ 
conglutinated cokes, and still more than the pulverulent eo^es. 
For the same reason, also, the coke obtained from mineral cii^- 
coal is more readily reduced to ashes under the muffle tfian 
the intumesced coke of a coal of the third class. But the case is 
quite different, when a tnass of coke, formed into a heap^ is inade 
to burn with the aid of a current of air, whether natural oi* ar- 
tificial, and not to be consumed gradually by the action of the 
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mesoed ooke, which are not too much swelled, are the best of all 
for this object. A coal with congluttnated coke must not have 
too many natural jmnts, because, in the carbonizaticHi, it is re- 
duced to too small fragments. Lastly, a coal with puhreruleDt 
coke cannot be employed, if it does not present itself in large 
masses^ •trhich keep together, and, in the process of carboniza- 
tion, form liff^ge peci^ of coke. 

A coal which intumeseMtf little, is therefore always prefer- 
able to that which only conglutinates, and' stiQ more to that 
which furnishes a pulverulent coke ; for, if the first presents 
natural fissufes, its property of intumescing destroys their bad 
efiect ; and even in this coal, the solutions of ccmtinuity, the 
partitions of mineral charcoal l^nd of foreign mixtures, which the 
mass may present, cease in a great measure to be hurtful, on 
account of the intumescing. 

In the coals with ccmglutinated coke, and especially in those 
with pulverulent coke, the frequency of fissures, which, even 
without the existence of real joints, may result from the mere 
want of uniformity of stibstance, is an inconvenience which of 
itself suffices to render these combustibles altogether incapable 
of being converted into coke. 

An excessive quantity of ashes may also become an obstacle 
in the way of employing cokes for f<mmeaux d cuve ; and the 
Ughter the cokes are, or the more they fall into fragments in the 
furnace, the greater obstacle will the ashes yield ; the reason of 
which is, that they increase the difficulty of combustion, and en- 
velope the surface of the coke before they have been brought to 
a state of melting. This difficulty of fusion, which results from 
too great a quantity of ashes, makes the melted mass remain in 
the state of a paste. There follows from this, not only that the 
air traverses such a mass with difficulty, but also that a part of 
the effect of the incandescent coke must be employed to melt the 
ashes. 

For obtaining coke, as this is practised, by means of the small 
debris furnished by the breaking up of the beds of combustible 
in mining, it is obviously only coals with vesicular coke that can 
be used. Such cokes are sometimes very liable to fall into 
crumbs, whether on account of the nature of the mass itself, or 
OB account of an accidental admixture of slate, clay, or other 
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o! ^^urbon which it oontaios, or upon its pnoportioa of bydnigen ; 
but.-4ipQn the . relations which exist in the coal between the oar* 
bo^t the hydrogen, and the oxygen copsideared^togatlier. ■ A«qb1' 
very rich in carbmi, in which the profXHrtioB of oxygca to hy* 
drogen is as small as it can be, is very well adapted fuc the pot 
pose of lighting : it affords gas of excellent quali^^x althongh 
not ia great quantity. Although the quantity id cavbott; dimiv i 
nishes, and that of hydrogen increases, it does not fidknv that As 
coal is better adapted for lighting, unless, almig .wHii the diaaU- ' 
notion of carbon, there is an increase of the rdation of tbe hy-« 
drogf n to the oxygen. 

M« Karsten, in this numner, makes application of his prino- 
plea to the combustibles of which the analyas has been pneaented^ 
in the preceding Table. 

Of tbe coals of Wellesweiler, near Saarbruck, No. VI.^ of the '• 
country of Essen, in Westphalia, No. VIL, and (tf Newcaade in-^ 
^England, No. XI., the first and third of whidi prennxit a, aami^r 
what larger proportion of hydrogen than the second, it is tite-' 
Essen coal, No. VII. that answers best for lighting, while the' r 
WcUesweiler coal. No. VI., that which contains most hydroute^ 
of the three, is the coal whidi is least adapted for the saaK-ii 
purpose. The Beuthen coal, No. V., is i^ill less adapted lor . 
the purpose, and that from Berzenskowitz in Silesia, No. IV., 
as well as the two kinds of coal indicated by Nos. VIII. and IX. 
of tbe Table, are very bad for lighting. 

On the other hand, the Cannel coal, No. X., is superior to all 
the others, not on account of its absolute contents in hydrogen, 
which are not even so great as those of wood, but because the 
hydrogen, at the same time, bears a great proportion to the oxy.* 
gen. It is this proportion, therefore, and not the absoliite quaji- 
tityof the carbon, considered by itself, any more than, the quan« - 
tity of hydrogen or of oxygen, that in a coal determines its rela- 
tive ci^pability of furnishing gas for lighting. The cannel coal, 
No. X» contains 19 per cent, of oxygen, and tlie Wellesweiier. 
coal, No. VI., contains less than 15; yet the former is perhaps 
better adapted than tbe latter for lighting by gas. 

There is a substance which is always met with in coal, depo* 
^tS5 and never in those of lignite. We have already made men^ 
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ooal, occurs in that of mineral charcoal ; :when this substance 
presents itself isolated among the other parts of the coal, it dif- 
fers from it cmly in having a much greater proportion of char- 
coal. But its cooxposition is r^ulated by the relations which 
exist among the constituent parts of the mass of ooal^ in the 
midst of which it occurs interposed. This proves that the sane 
drcumstances were in action during the fcnrmation of both sub- 
stances, but that the mineral-charcoal was mote quickly formed, 
the cause of which can only be sought for in the original nature 
of the vegetable fibres. 

M. Karsten presents, in a table, the results of some of the 
comparative trials to which he submitted mineral charcoal and 
coal, both coming from the same spot. The folloviring are the 
results of distillation in the dry way, for 100 parts of each of 
the two substances. 



Placbs moil WHICH THB Spbci- 

MBN8 ANALYBKD CAMB. 



Residue in 

Chaiooal, 

In 100 parts. 



1. Mine of GlUcksburg, near 

Ibbenbuhren, • - 

2. Another mine in the 

same place, - . . 

3. Mine of the circle of 
Westphalia, - - - ^ 

4. Mine of the neighbour. 1 

hood of Waldenburg > 
(Lower Silesia), - . j 

5. Mine of Konigsgrube \ 

(Upper Silesia), - j 

6. Mine of Pottschapel, f 
near Dresden, . . j 



MiNBBAL Charcoal. 



9G 



9d.3 



97.4 



91.9 



89.85 



79.33 



Ashes com- 
ing from 
the residue 
in Charcoal 
for 100 
parts. 



2.8 



2.2 



1.66 



3.95 



7.55 
1.3 



Remains in 
pure Char- 
coal for 100 
parts. Con- 
tents in 
Charcoal. 



Coal op thje baiu 
xiocaxitib8. 



ReBtdueia CtmnmA 
after aJbat ra c tiu a' 
made <tf the Aabfli, 
forlOQpartB. CM- 
tents fai Carbon. 




87.9 Pulveru- 
lent Coke. 

81. Intumesced 
Coke. 

91.4 Pulveru- 
lent Coke. 

59.5 Intumesced 
Coke. 

63.2 Coiupluti- 
nat^ Coke. 

41 Intumesced 
Coke. 



It is known, that, in the dry distillation, the coals, with in- 
tumesced coke, on account of their greater contents in hydro- 
gen, always afford less charcoal in proportion than such coals, 
whether with conglutinated coke or with pulverulent cdk^ as 
have really the same contents in carbon. In recalling this fmX 
to mind, we see, by the preceding table, that the contente in 
carbon of mineral charcoal are entirely regulated by the tiature 
of the coal, in the midst of which it presents itself. For ex- 
ample^ in the same manner as Nos. 1. and 2. of the table bear 
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Pitch-coal, or piciform-coal, haviog the lustre of ptch {Peck- 
Jcokle) ; Slate-coal (Schieferkokk) ; compact or canneL^xnl 
(KenneVuMe) ; Foliated coal (Blaetierkohle) ; Columnar coal 
{SUmgenJAok) ; Coarse ccial (Grcbkokle). 

An idtemation of beds of coal, some richer, others poorer in 
carbon, with frequent interpositions either of fissures or of par- 
titions, or even a frequently repeated alternation of very thio 
beds of mineral charcoal, dividing the mass of combustible,-F- 
such are the circumstances which afford proof, sometimes tbit 
a coal is slaty, sometimes fdiated, sometimes passes from slatjr 
to foliated coal, according as such effects are more or less nu* 
merotts. If the arrangement of the combustible substance in 
thicker beds appears to the eye to remain constant, a coal rich in 
carbon, which therefore exhibits the lustre of pitch together 
with the conchoidal fracture, is named Pitchcoal; while a codi 
poorer in carbon, and of a' dull appearance, is named Cannel 
Coal. These two kinds of coal, the one richer in carbon, and 
the other poorer, when they are intimately united with one an- 
other, and not disposed in alternating beds, occur in uiineralogi< 
cat systems under the denomination of Coarse Coal. 

If sufficient importance be attached to the separations of the 
mass of combustible to make it the basis of a clasafication of 
coals, then, without doubt, matters may be allowed to continue 
so ; but, in that case, it cannot be hoped that the name given 
to the body which it is to designate, should present an accurate 
image of it to the eye. A slaty coal may differ as much from a 
coal of the same name, as two pitch coals, or two cannel cpals^ 
may differ from each other ; and these manifest a mutual accor- 
dance only in certain respects, while in other respects they:are 
miK;h more widely separated from each other than a fa|)atod 
coal is from a pit^ coal, or a slate coal from a compact. qg«I^ 
The colour^ lustrCy cohesion, and hardness of the comb|ia(iI4e, 
are in general the only properties from which the e:^ter|itd>aDd 
distinctive characters of coals are derived ; for the specific, gnir. 
vity is an uncertun guide in this respect, on account of ,44001- 
dental mixtures. But these properties themselves do not feen^ 
to be sufficient, if it be required that, with the external chanic. 
ters, the intimate nature and composition of coals be at ths. 
same time determined. The true difficulty, however, lies solely 
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increases, then the coals which are very rich in carbon often 
present a much less specific gravity than the combustibles in 
which the proportion of caiHbon is small. It may be admitted 
as a general rule, that the proportion of carbon being the same, 
the mineral combustibles which have the smallest specific gra- 
vity, are always those in which the relation of the oxygen to 
the hydrogen is the smallest that it can be. 

M. Karsten proceeds next to an examination of glance-ooal, an- 
thracite, and graphite. 

The author thinks that the combustibles known by the name 
of glance-coal, whether of Schcenfeld or of Lischwitz in Saxony, 
or of Vis^ near Liege, are nothing else than a coal which con- 
tains a very large proportion of carbon. He is led to suppose 
that graphite and true glance-coal, that of Rhode Island, for 
example, were originally substances analogous to coal ; but that, 
in these substances, the separation of the constituent parts of 
coal is so advanced, that, at the present day, they have almost 
all attained the state of pure carbon. From the experim^ts 
which M. Karsten has made with reference to this subject, he 
concludes, that native graphite is erroneously considered as 8 
carburet of iron, and that this substance should not be con- 
founded with the graphite which is artificially obtained in fur- 
naces. This latter substance, says the author, comes much 
nearer to glance-coal in its lustre, its hardness, and its resistance 
to combustion, than to native graphite. The two kinds of gra- 
phite have only perhaps been confounded together, because 
they both have the property of staining the fingers. Perhaps 
the graphite of high furnaces, from the strength of its lustre, 
and the difficulty of its combustion, presents a transition firom 
glance-coal and native graphite to diamond. 

According to the author's researches, the native graphite of 
Borrowdale in England cont^ns at the most 15 per cent, df 
foreign parts, which consist of silica, alumina, oxide of iron, 
oxide of manganese, magnesia, and oxide of titanium, with a 
trace of chrome and lime ; but the proportion of oxide of iron 
in the ashes it contains never rises above 2.75 per cent. Thus, in 
100 parts of graphite, there would be at the most 1.9 per cent, 
of metallic iron ; whereas this substance is commonly regarded 
as composed of 95 parts of caxbow^ and 6 of iron. 



\ 
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were spent in^procuring the cow-tree. I however ptcked op a 
few seeds, which are sown in a mixed state at St Aiui^% and 
^ich are likely to afford something interesting. I am. glad to 
hear that botany goes on prosperously in Europe. I am tony 
to say, that, during nine years' residence in this part of the worid, 
I have found very few persons who take an interest in the ad- 
vancement of science, the principal aim of the people here bflmg 
to make money in every way they can. For the last eightMn 
months, from close attendance to the garden, I have had but 
little time to devote to collecting. 

You will be h^)py to learn, that we have succeeded in in- 
creasing the Nutmeg-tree, both by inarching and by laying ; for 
from seed they cannot be depended upon, as they have* beoi 
found to produce so few female trees, not more than one in 
thirty or fifty. We have likewise ascertained, during the lart 
season, that the female trees sometimes produce male flowen. 
A tree that was raised at the garden of St Vincent's and Ixtxii^ 
hither, pro4uced, in June 18S4, male flowers ; and in June 1886 
the flowers were all female. The same tree this year diews 
abundance of fruit, which are likely to ripen. In 1828, the fint 
flowers that one of our female trees produced, were all male. 
We have now ten , fine female trees in the garden, and ooe of 
them has at least 700 fruit on it. We have about forty mcnre 
of the same sex, raised by inarching and layers. The climate 
and soil of this island seem congenial to the Nutm^.tree. 

Trixidap, April 30. 1827. 

Note by Mr Don. 

I had an opportunity of examining attentively the leaves of 
the Pido de Vaca, and found them to approach very close to 
those of several South American species of Fictis. The dispo- 
Mtion of the nerves and veins was precisely amilar, which, to- 
gether with the insertion and consistence of the leaves than- 
selves, appear to justify the propriety of the place assigned to 
the Pdk^de Vaca^ by M. Euntb, who has arranged it in the fa- 
smily of Urticea^ under the name of Galactodendron utile ; but 

neither he nor myself have seen either the flower or fruit ; so 

\ 1 
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accesfidble at ebb tide, though, from the nnmense quantities 
of it which I have found dnfted alive on our eastern and 
western coasts, and constantly brought up by the dredges frofm 
oyster-beds, it appears to be the most abundant species on the 
British shores. It generally adheres to sheUs or stones, on the 
surface of which it first spreads like a sessile species with a edngle 
plmn of cells, then rises up in the centre of the expanded baie 
in a Inranched form, when its branches are always composed of 
a double plain of cells. It is a very large species, its branches 
oflen amounting to many hundreds, and presenting on their 
two surfaces some hundred square inches of cells. It has a strong 
and pleasant odour of violets, which it retains for some time after 
"being taken from the sea, and it is probably the species which the 
inhabitants of Iceland are said to chew as a substitute for tobacco. 
The branches have a thick, opaque, and coarse appearance, gene- 
rtdly a yellowish-grey coloiu*, and a rough surface covered with 
^minute reverted spines ; they are varioudy subdivided, but most 
frequently present a broad palmate form, terminated by nume- 
rous rounded and expanded digitations. The sijles of the stems 
and lower branches do not present the thickened, opaque, and 
compact margins we find in the F. trtmcata and F. cctrbasea^ 
which are much more delicate species. The tips of the branches 
are thin, soft, and transparent^ as in other branched species, and 
as in the anterior margin of sessile species, from their containing 
little calcareous matter, and from the polypi in that situation be- 
ing young, colourless, and translucent. The boundaries of the 
cells on the opposite plains do not coincide, nor have they any 
determinate relation to each other in their position. The 'broad 
rounded extremity and the aperture of the cells are alims 
above, the contracted and flat base always below. Tjbe jcylls 
are arranged on each surface, as- in the F^ cc^basea : die 
opaque sides of the cells form continuous ramified lines'iir0ni|t]ie 
base to the apex of the branches; and the first cell of fi'l)^ 
series in the middle of the branch is always smaller thlin'^e 
cells which surround it, being confined to a small atigUlar, Bnuse, 
formed by the bifurcation of the opaque lateral wall of, if'p^- 
fect cell. The tips of the branches are never bounded by a 
smooth continuous line, as we observe them in the F. cafbasea 
and F. truncata^ but aie Utm\w^XftA \i^ iW touud bulbous ex- 
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90 that they serve also to protract the polypi when. in a retiact- 
ed state. No projecting spines of this kind aiie found in 
the Fn carbasea^ and they form the most obvious character 
of the F.Jbliacea. The bundles of minute spicula pointing horr- 
aontally inwards from the margins of the cdls in the JP. carbaseo 
arei not present, nor apparently required in this species. By the 
aid of the microscope, we perceive the same vascular appearance 
of the thin membranous covering of the cells as in the F. car- 
basea^ the same dark round spot in the center of those cells 
whidi have lost their polypi, the same imperfectly formed empty 
ceUs along the margins of the branches, and similar rudimentary 
pdiypi in the last two or three rows of cells at the free extremi- 
ties of the branches. 

The polypi of the F.JbliQceaQxe about twice as long as 
the cells, have their body coiled up in a spiral turn, and bifur- 
cated near its lower extremity, and they have the same attach* 
ment by bundles of soft loose fibres to the aperture and base of 
the cells, as in the species already described. They have only 
fourteen tentacula, sometimes thirteen, which are very long, 
slender, and ciliated on their two lateral margins. The expand^ 
ed tentacula form a bell-shaped cavity, into which there is a con- 
stant current of water, produced by the incessant rapid vibration 
of the cUuEj and in the center of this cavity is the circular pro- 
minent retractile mouth of the polypus. The tentacula remain 
in this expanded and regular form, when the polypi are found 
hanging dead from their cells ; and the same is observed in many 
other zoophytes, which enables us to observe their number and 
form with more ease through the microscc^e. The head of the 
polypus is small, the body comparatively strong, the continuation 
of the body below the bifurcation very thick, conical, and taper- 
ing to its posterior termination, the globular appendix of the 
body, and its tubular cervix, are smaller than in the F. carbasea^ 
and the same opaque matter is found in the cavity of the globu- 
lar sac. A distinct and constant revolution of particles is seen 
in the whole of the tube leading from the body of the polypus 
into the round sac, as if produced by ciliae placed within ; there 
is no pulsation or contraction of the part, nor can we perceive 
any Stuid passing from that cavity into the vessels so extensively 
ramified on the coats of the ceWs. K ivcc^x ^^T^voMod vibra- 
tory motion is seen mthuv iVv^ w»x\Xv Ssv m^^x. ^^^s Vvis5o.\^ 



34S idr £!ackader*s Ace&uni qfm Aurora BdfSaXU. 

lypas shdots out from that fioifit, so that, at this season^ We ob- 
serve young polypi, in every situation, on the bfanchet^ the' 
whole of the did cells are thus never found entirely deserted, the 
same ceils may repeatedly produce ova and polypi, and the whde 
Zoophyte retain its energy for sevetid seasons. 



Account of an Aurora SoreaRsj observed at Edinburgh 16A 
Ja/auary 182T ; mth some particulars of another^ of c^ p^^ 
ceding year. With a Plate. By D. Blackader, Esq. 
Commanicated by the Author. 

jC3lB0UT 9 o^clock, p. M., evening fine, brilliant moondiincf, 
a beautiful white, opaque, drapery of cloud, extending' from thti 
isenith td within about IS'' of the NW. horizoii. The wind bad 
for some d^ys been boisterous and variable, and had veered, in 
the morning, from NW. to NE. ; but the air wai^ mm cidfia and 
sereUe. In the course of a few niinutes the clbudy tfttsae hiid 
cfhtkdy disappeared, and a brilliant kiinaril wfts exhibited, in 
raf^d chatige of feature, and distinguished by uiiusuid proximity. 
Hdfrizontal doudy vapmirs, of great tenuity, repeatedly aceoikfr> 
pahied its more brilliant evolutions, seeming to support its 
coluiiins ; appearing and vani^ing with the more vivid corus- 
cations. Thereafter^ the aurora became extended, to right Arid 
left, folding the segment of a large circle, although iMt exceed- 
ing in altitude tnore thdti 15°, and, at either extremity, vanish- 
i<ig, like the higher strata of clouds, in the blue expanse. This 
arch may be conceived of by means of the sketch, PlatelV.Nd.l.; 
whereof the landscape includes an angle of about 90°^ having 
its centre iti the magnetic meridian ; near to which a principal 
star is seen, at that hour. The lower edge of this arch was al- 
ways above that star. Subsequently, a second arch Was fcytmed 
ih front thereof 

On the right extremity, the arch always presented a biY>ken 
or interrupted line, with recurrence of separate masses of lumi- 
litais spears, of a brilliant bluish-white lustre ; a golden tint, and 
burnished lustre, distinguished the ccmtinuous arch of the cen- 
tral portion, which, towards the left, became coppery. The 
second, or front line, was uncommonly disitinct, and much 
nearer than the one fiwl iotmeA, 0\Vv^x ^^wt«^^ ^vsr^^^^sxdii 
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The following remarks seem necessary to illustrate this t^ 
markable aurora. 

1. The streams, or spears of light, were uniformly projected 
downwards, from an immense elevaUon ; in this particular bear- 
ing a resemblance to the usual appearance of the larger shoot- 
ing-stars, or those nearest the observer. The colour of ihAr 
light is also similar, and they coincide in being most brilKaat at 
the expanded or lower portion ; where, in each, the ra(»dity of 
projection, emulating the glance of thought, seems to be arrested 
in the act of dissolution, when they gradually disappear. The 
diooting-stars are the more evanescent, and frequently more 
brilliant. The shape of the diminishing swells, exhibitf^ at the 
period of dissipation, indicate that this meteor is of the sphera* 
dal form. On some occasions, also, their exit takes place beyond 
the verge of the horizon, or is concealed by the vapours inter- 
posed in that direction. The expiring blaze is by these means 
^ncealed ; but the course of the meteor appears much more ex- 
tepdjedi in proportion to the distance of that course from the 
;EWth. 

. % The difference in the colour and intensity of the light of 
this aurora, from right to left, bore a resemblance to that of 
the moon, when near the horizon, compared with her light at a 
greater elevation. The cause may be found in the incipient 
change, on the lower atmosphere, which had commenced <ni 
the south or south-west, with the wind from that quarter. 

3. A luiTiinous undulation seemed to traverse, by fits, difie^ 
rent portions of the lengthened congeries of luminous forms, 
which, less or more developed, appear to constitute the grand 
arch. For some time this undulation was uniformly from right 
to left. Towards the close it occurred repeatedly in the cc^- 
trary direction. A very short observation was sufficient to sa- 
tisfy me that no undulation takes place. It is merely the effect 
of a strong light behind the line under view, and concealed 
thereby, — ^passing to and fro, to right or left, it successively im- 
parts an increased luminosity, of different intensities, which, be- 
ing transmitted in succession, through the various and varying 
forms of the front line, produces an appearance of undulation. 
The posterior light may easily be detected, passing the less per- 
f^t portions of the front line ; for here the expression rf an un- 
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be supplied by proximity, although defective in point of ra- 
diance. But its portion relatively to the 8tar« and the relatioo 
of its extraouties to the earth, combined with it& apparent length, 
may possibly afford some criteria. Its nebulous, evanescent ac» 
oompaniments, were too circumscribed to offer any certain data. 
They may have been thin clouds, illuminated by the aurora, 
which seems to be corroborated by the fact, that oxUy the most 
southerly and lowest porticms were accompanied with them, m^ 
thu only under their lower extremities. Theij: forms $easied, to. 
bear relation to the position and intensity of the lights,^ in the 
absence of which they would have been invisible. 

At whatever altitude the aurora makes its appearance, it in 
general gradually retires in the direction of norttuwest, uptil it 
descends below the horizon, which is commonly accompUshed 
by 11 p. M. In proportion as the hcnrizontal distance is increas- 
ed, the longitudinal extent of the meteor is contracted. Jn the 
Arctic Regions, when the aurora presents a continuous arch^ it 
is a small segment, in this particular resembling the arch die- 
scribed by the clouds of that re^on, which, in the winter at 
least, is comparatively low, and the aurora also is perceptibly law 
in proportion, — which circumstances combine in producing an 
appearance of radiation, with divergent rays. 

The singular and very striking aurora noticed on a former 
occasion, as occurring here, in March 18^, was not without 
parallel. I have since learned that Professor Hallstrom of Abo, 
had observed similar black rays. The sketch 3. of Plate IV. 
may assist to form an idea of it. And it may be permitted to 
account for their appearance on pos^ble principles. Thus the 
stratum of clouds often formed immediately above that which, 
on that occasion, was interposed as a dark screen betwixt the eye 
and the lower portion of the northern regions of the heavens, is 
very fertile of detached turgid clouds, which seldom move with 
rapidity. Over that screen of continuous clouds, the aurora 
light was brilliant, proceeding from a quarter depressed helow 
its margin, and illuminating its superior edge ; all below, with 
the intervening landscape, being involved in pitchy darkness. 
Suppose a few of these detached masses of cloud to be extended, 
from right to left, at various distances behind the screen^ it is 
certain that the light beyond them would project their shadows 
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son and Mr Kendall, with a party, in two of the boats named 
the Dolphin and Union, to survey the coast to the eastwaid; 
while he himself, with Lieutenant Bach, and the remaindec.of 
the expedition, directed his course to the westward. 

They reached the sea on the 7th of July ; on the 9th they 
were stopped by a compact field of ice adhering to the sboneii 
and the remainder of the month was spent in pushing the boats 
through the partial openings formed in the ice. Their progi:e86 
in this way was not only tedious and hazardous, but also extxeme!- 
ly laborious ; nor, from the nature of the coast, was the da^g^r 
diminished, when, in the month of August, the ice gave way, 
and afforded them a passage. The approach to the shcve wa^ 
so difficult from the shallowness of the water, that they coujd 
seldom get nearer than a mile or two, even by dragging the boats 
through the mud ; and only once were they able to effect a land- 
ing on the main shore after passing the 139th degree of lon^ 
tude. On all other occauons they were obliged, when in need 
of repose or shelter, to have recourse to the naked, sandy, or 
gravelly reefs which skirt the coast. On these cheerless banks 
they were detained by frequent storms, and dense fogs, cue of 
which lasted eight days ; — and they occa»onally suffered from 
the want of fresh water, having once passed forty-eight] hours 
without that needful refreshment. Notwithstanding these for- 
midable obstacles^ such was the zeal and perseverance of the ad^- 
venturers, that, by the 18th of August, they attained nearly the 
150th degree of longitude, after having been carried by the 
trending of the coast beyond 70^ degrees of north latitude 

They were now nearer to Icy Cape than to the Mackenzie, 
and whether Captain Franklin advanced or turned back, the 
difficulties and dangers were numerous. Since their arrival on 
the coast the party had made the utmost exertions for forty-two 
days in getting thus far ; they had reason to fear that the 
stormy weather would become more frequent as the short and 
precarious summer of that climate drew to a close, and, that 
the navigation of the sea would not continue practicable for. 
their small open boats above a fortnight, or at the very utmost 
for three weeks longer. The Blossom was appointed to meet 
the expedition in Behring's Straits, and all the skill and per^ 
severance of an accomplished British seaman were exerted by 
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furrangemeDts that jendbled him to complete with safety this 
extensive survey of the Acetic coa»t. Only eleven degrees of Iqq- 
gitude remaki unknown to the westward of the Macken- 
zie, and the disooveries of Captain Parry interbnk with tbofle 
of Captain Franklin to the eastward, so tfa«t the compkls 
icnowkdge of the North-west Passage has been nearly altaiined. 
This has been an object of Bntish enterpriseibr tfaiee c^stunes, 
and the discoveries that bave been made by eKpeditioBS equi^ 
^ped expressly for tha^ purpose, from the YOiyn^ of Sebastian 
Cabot in 1496, downwards, have not only contributed to oaise 
the naval fame of England to the [uroud pre-eminence it biB re- 
tained, but have given rise in the New World to aome of the 
most remarkable establishments recorded in the history of man- 
kind, and produced a lasting influence on the affairs of the Okl. 



A Tour to the South of Frcmie cmd the i^yrenees in the year 
1S25. By G. A. Walkeb Aenott, Esq. F.R. S.E. F.L^. 
M. W. S. &c. (Continued from p. 164.) 

vjIn the SI St May we set off in the diligence for Barcelona, 
and, passing by Bellegarde, the frontier town of France, and 
La Jonquiere, that of Spain, in each of which we were visited 
by the customhouse officers, we slept at Girona. The fortress 
of Figueras lies between this and the frontier, and was in pos- 
session of the French army of occupation : there we had break- 
fast, and saw for the first time the Catalonian mode of drink- 
ing. A glass jar, shaped like an urn or a coffee-pot, or, in lieu 
of such, a small wooden barrel, is furnished with two openings : 
the one is wide, and placed wh^e the ^handle usually is, oppo- 
site to the spout, which is long, straight, and tapered to a fine 
point. Through the former the liquor is poured into the ves- 
sel ; through the latter it is poured into the mouth. Mu(di 
more cleanliness is certainly shown by drinking in this way, than 
that all should put their mouth to the same pot, as is done fre- 
quently in other countries. In Catalonia, one holds the jar as 
high up as he can, and, by inclining it, a continuous but slen- 
der stream reaches his mouth. The difficulty at first is as much 
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to continue to swallow, while the stream is constant, as to lead 
the stream to the mouth ; but sufficient addness is soon acquired. 
The next day we arrived at Barcelona. 

On all the route, we took every opportunity, whether owing 
to bad roads, hills to ascend, or a change of horses, to get out 
of the diligence, and separate to the ri^t and left, in order to 
examine the vegetation of the country. Our principal sucoess 
was in the woods of Granita, and along the sea-diore from 
Pinede to Barcelona. Between Las Caldas and La Granita, 
we gathered Helicmihemum tuberaria^ Ciatus JhrenAnuSf and 
a Euphorbia^ perhaps a remarkable purplish variety of £. ver^ 
rucosa. All the wastes there might be truly termed heaths ; 
for, as in Scotland, whole hills were chiefly covered with species 
of Erica ; and we observed E, scoparia and arborea among the 
number. The latter part of the road was interesting on many 
accounts : the number and size of the towns and villages on the 
coast, — ^the cleanness and even elegance of the dress of the pea- 
santry, and the general appearance of ease and health, — form a 
complete contrast with the universal desolation, the disgusting 
filth, and the degraded state of the inhabitants, that one meets 
in the interior. As far as regards the natural productions, the 
fine climate of the coast of Catalonia gives to them a vigour 
unknown even in the south of France. The Agave Amerieana 
planted here along the road-indes as hedge»rows, flowers at the 
ninth or tenth year, whereas at Perpignan it flowers so very sel- 
dom, as to bear the appellation of ^^ the plant that flowers as 
oftea as an Englishman smiles."" At the time we passed through 
Catalcmia, the scapes of this plant were still young ; few ex- 
ceeded twelve or fifteen feet, and the pedicles not being deve- 
loped, they presented the appearance of gigantic shoots of as- 
p^agus. In some favourable situations they were much higher, 
and resembled at a distance the masts of ships : they frequent- 
ly, I was informed, attain 'twenty-five or thirty feet, and all 
tfa^ in the course of a week or ten days. Notwithstanding this 
lapidity of vegetation, the scape is harder than oak, bidding 
defiance to the sharp edges of the strong knives we used for 
cutting down plants. Different species of Cacttts or Indian 
Fig, fwining thick bushes four or six feet high, displayed their 
splendid yellow and red blossoms in the utmost ^rofusossok*. 
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these also serve as hedges ; the cattle do not dislike the young 
shoots, and the old plants serve as fuel to heat the bakers^ ovens. 
Few plants deserve so well as these the application of the Scot- 
tish motto, ^^ Nemo me impune lacesset^ as they are eovered 
with an infinity of tufts of minute bristles, sharper than needles, 
and barbed backwards. The state of the fields diew that much 
mcnre depaidence is put on the favours of nature than cm the 
effinrts of art. The olive, the carob tree, the vines, and the 
com crops, were almost always mixed so closely together, as to 
impress the idea, that, if any one of th^d affiicded a good re- 
turn, it was owing to the strength of vegetation alone. 

The day after our arrival (the 2d June) was the JF^e Dieu. 
Such peasants as were in town were all neatly dressed, add 
most of the men wore the red Catalonian bonnet. In the eveli- 
ing, we took our places to see the procession. As I believe this 
was nearly the same as in Italy, there is no occasion for me to 
describe it in detail. I shall merely remark, that the first that 
made their appearance amidst the thunder of the artillery, were 
two enormous puppets, representing a giant and giantess, about 
twelve or fifteen feet high, supported, of course, on the ^loul- 
ders of men concealed within their dress : behind them came a 
man on an ass, beating a kettle-^lrum, and then a band of mi- 
litary music. This scene was intended to represent the flight 
of the pagans before the true religion. It was, however, un- 
happily executed, as the two figures were in no haste, but every 
now and then stopped, and danced for about a minute to the sound 
of the music. Nor do the Barcelona ladies think that these pi^gans 
are a bad sort of people, as the giantess gives out the fashion 
for the female dress for the ensuing twelvemonth. The stieets 
were lined by the military, who, as well as the multitude present, 
fell on their knees, when the canopy containing the last symbol, 
that of the body and blood of our Saviour, made its appear- 
ance. This had certainly a fine effect, and a great show c£ do- 
votion ; but the charm was speedily broken. Scarcely was the 
symbol past, when all order and regularity were ended : they had 
seen all they wished, — confusion was the order of the day, — 
every one jostled his neighbour, and endeavoured to reach his 
home as quickly as possible. Flowers of the Spanish broom, 
or Spartium Junceum^ were scattered from the windows on the 
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suffer dividing at the root ; but he was determined it should 
support the specifi6 name he had conferred on it. It appears 
to be a TUUmdsia from South America : the flowers alie blue, 
and it is probably a described species. No climate in Europe 
is iBCKPe healthy, and more equal than that of Barcelona ; none so 
well adapted for the estaUishment of a botanic garden on a grand 
scale, if the government of that unfortunate and degraded coun- 
try were of a nature to permit a distinguished botanist to exelr- 
cis6 there his talents, or had sufficient liberality to give him the 
necessary funds for such a purpose. 

(To be continued.) 



On the Theory of the Diurnal Variation of the Needle. By S. 

H. Christie, Esq. F. R. S.* 

JMLe Christie having been led to doubt the validity of the 
moving easterly variation adopted by Canton, but, at the same 
time, having observed that the changes in direction and inten- 
sity appear always to have reference to the position of the sun, 
with regard to the magnetic meridian, was led to connect these 
phenomena with Professor Seebeck'*s discovery of thermo-mag- 
netism, and Professor Cumming's subsequent experiments ; and 
to refer the phenomena of diurnal variation to the effect of par- 
tial heating, modified, perhaps, by that of rotation, and by pe- 
culiar influence in the sun's rays. 

In support of this opinion, he cites passages from papers by 
Professor Cumnring and Dr Trail, who appear to have been 
impressed with a similar idea. But in place of looking to the 
stony strata of which the earth's surface consists, as the elements 
of the thermo-magnetic apparatus which this doctrine requires, the 
author regards them as rather consisting of the atmosphere, and 
the surfaces of land and water with which it is in contact. 
Thermo-magnetic phenomena, he remarks, have hitherto only 
been observed in metallic combinations ; but this may be owing 
merely to the small scale on which our experiments are con- 
ducted. 

• The above Is a brief account of an interesting memoir read lately before 
the Boyal Society of London. 
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treaty, which was nerer ratified, or eren traiuniitted for trntiftcatico, s-lmieii 
of engagement for which the BurmeM receired ngnal caatlgatioti im the apot 

^ On the 2l8t we left thoae places, and on' the 22d reached Renangjroiiag, 
or the ^ Fetid Oil-brook8,'-»in other words, the Petroleum Wells. la the ali 
temoon we visited the wells, and the remarkable and sterOe eoxaatrj whScb 
sumninds them, abounding every where with fossil remains of one of the last 
great changes which the globe has undeif;one. 

^' On the 23d we left Renangyoung, and in the course of the fixrenoon 
passed Senb^young, firom which leads the best road ftmn Aracan, and by 
which. Miyor Ross and a battalion of sepoys proceeded in the month of March 
last*. 

'' On the morning of the 24th we reached Pugan, and staid th^e tor that 
day, and part of the following, examining the curious antiquities of this place, 
the most remarkable in the Burman dominions, and the ext^isive ruins of 
which, if such evidence were not too well known to be delusory, might lead 
to the supposition, that in former ages the Burmese were a people more powei> 
ful and civilized than we now find them. 

^ On the 27th we passed the confluence of the Kyendween and the Irawadi 
The prospect afforded by their junction is &r from imposing. Both rivers are 
here confined to a narrow bed, and the tongue of land which divides them is 
so low, and covered with reeds, that it may easily be mistaken for an island, 
and consequently the smaller river to be only a branch of the laiger. . 

^' The prospect hitherto presented, in a route little less than 400 miles, 
was that of a country imperfectly cultivated and inhabited, and by fax the 
greatest part of which was covered with a deep forest, or with tall reeds and 
grass, among which there was scarcely any evidence of culture or occupation. 
We were now, however, within 50 miles of the capital, and the scene b^;Bn 
greatly to improve : the country became level, the nearest ranges of hills to 
the east being at least 30 miles distant, and the Aracan mountains, to the 
west, not less than dO in the nearest part, and 60 or 70 in the distant. The 
villages and cultivation had increased considerably ; but neither here nor any 
where else did we see evidence of a dense population or active industry. 

" At two o'clock in the afternoon we passed Yandabu, where the treaty was 
dictated to the Burmans, and sailed within a stone^s throw of the great tree 
where Sir A. Campbell's tent was pitched, and the conferences were held. 

'' On the afternoon of the 28th we reached Rapatong, a village on the east 
bank of the river: this was the spot at which the Burmese contemplated 
making their last effort, had the British army not been arrested in its pro- 
gress by the treaty of Yandabu. Here they were encamped, under the oM 
chief Kaulen Mengyi, the whole disposable force not exceeding 1000 men, 
and the greater number of these consisting, not of soldiers, but of the personal 
retainers and menial servants of the chie&. Two forced marches would have 
carried Sir A* Campbell to Ava, on a good high road, with nothing to resist 
him but the dispirited fiigitives just mentioned. In the evening we reached 
Kyaktalon, twelve miles firom Ava. A short way before coming to that^ilace, 
a deputation, headed by a secretary of the liOtoo, met us, to compliment us 
on our arrival, and usher us into the capital. 

" On the morning of the 29th we left Kyaktalon. After we had proceeded 
• See an account of ihia ioutne^ Asiat^ Joum, NQVxiiai.^,\v, 
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ft few Biilei, an order from the court arrived, requesting that we mi^ 8ti||^ 
where we weve, a« it was the intention to tend down a deputation of pfrwoM ^ : 
of superior rank to conduct us. The promised deputation, consisting of a 
woondud^ and three saredaug3ris*, accordingly came, and on the morning of 
the 80th we arriyed at the capital, anchoring about two miles below the city, 
opposite to the place appointed for our temporary residence. Thousand! 
flocked down to the bank of the river, out of curiosity to see the steam-vesseL 
A similar curiosity was displayed every where else on our journey^ nearly the 
whole population of towns and villages turning out to see her. 

*^ On landing, we were received with ceremonious politeness by a Wflngyi 
and Atwenwun, the two highest classes of officers under the Burmese govern- 
ment. These were the individuals who had negodated and signed the treaty 
of YandabiL The politeness which dictated the selection of these two indivi- 
duals was obvious. 

^' Our audience, under various pretexts, was put off from day to day, until 
the 21st of October. . In the mean while we were treated with attention. The 
expences of the whole mission were paid, and we were put under no other 
constraint than that of not being permitted to enter the walls of the town, a 
liberty which would have been contrary to established etiquette. Meanwhile 
the negodation had commenced, and on the 13th, 14th, and 15th, we were 
present, by special invitation, at the annual display of bokt races, which take 
place yearly, when the waters of the Irawadi begin to &1L The King and 
Que«i, with the princes and nobility, were all present. The splendour of 
this pageant &r exceeded our expectation, and would have made a figure in the 
Arabian Nights' Entertainments, as one of the good things got up by virtue 
of Aladdin*s Lamp. 

*' The period chosen for our presentation was that of one of the annual fes* 
tivals, when the tributaries, princes, and nobility, offer presents to his Miges-r 
ty, and their wives to the Queen. 

" Boats were sent fi)r our accommodation, and about 10 o'clock in the fiire- 
noon we reached the front of the palace. An elephant was appropriated to- 
each of the English gentlemen, and the procession moved on, until arriving at 
the Bing-dau, or hall of justice, which is to the east side of the palace, where we 
were detained for nearly three hours, to afford us an opportunity of admiring 
the pomp and magnificence of the Burmese court, but, above all, to afford the 
court an opportunity of displaying it. 

*•*• At that place the whole court, with the exception of his Majesty, passed 
in review before us, beginning with the officers of lowest rank, and ending 
with the princes of the blood. The courtiers were in their dresses of cere-- 
mony, and each chief was accompanied by a numerous retinue, besides ele- 
phants and horses. The retainers of Menzagyi, the Queen's brother, the 
most powerful chief about the court, could not have been fewer than 300. 

" We were at length summoned into the royal presence. The etiquette in- ' 
sisted upon with Colonel Symes seemed not to have escaped the recollection 
of the Burman officers, and they would have us to practise the same ceremo- 
nies he had been necessitated to submit to ; but times had changed. Thcw 
ceremonies consisted in making repeated obeisances to the walls of the palacau 

,* Principal secretaries. 
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md in walking bsrafaotod, or at leait without ahoeii menma ib0 coott-yni 
All tUi we peKmptorilx KsAued, althon^ theoAoanwlio lad tfaerproQ^ata 
aliewed ns « Teiy goad azampk^ In proatnttng themfehnea zcpeaftedljr, tg^ 
ffanwing their bodlea upon the bare ground. Upon leachiiig the botlaiBMlf 
the stairs, leading to the hall of audtenoey we voluntarily todc oflT our dum, 
passed through the long haB, and seated oursebrea fn front of the tliroDe. Ek 
Mi^featy did not keep us long waiting. After a h)rmn had bean diaimte^ Igr t 
band of bralunins in white, he nude his af^ieanuice^ upon the opening of aftkl 
ing door bdiind the throne, and mounted the steps which led to the latter 
bdsldy. He was in his richest dress of state, wore a crown, and hsM in his 
hand the tail of a Thibet cow, which is one of the Bunnan regafia, andtskes 
the pbee of a sceptre. 

^ He was no sooner seated than her Mi^esty, who, whether on public or pri- 
vate occasions, is inseparable from him, presented herself in a dxesa et^ais^ 
ridi with his, and more frntastic. Both had on a load of rich jewels* fUie 
seated herself on his Mi^festj's right hand. She was immediatdly fblhnred 
b J the Princess, their onlj child, a girl about five years of age. Upcei tke 
app e aran ce of the King and Queen, the courtiers humbly paroatnited them- 
aehres. The English gentlemen made a bow to eadi, touching the Hatdcad 
with the righi haniL The first thing done was to read a list of certain qflfer- 
ii^ made by the BDbag to some temples of celebrity at the capitaL The les- 
aon tar doing this was assigned. The temples in question were said ta csa- 
tain relics of Ouatama, to be representatiyes of his divinity, and therefbtt fit 
ol^jects of worship. Hie Migesty haying thus dischaiged his reU^ous oblf- 
gstions, received, in his turn, the devotions and homage of the prhicesaDd 
diieft. 

*^ The King did not address a word in person to the officers of the miaiim, 
but an atwenwoon, or privy-councillor, read a short Ust of questions, as if oom- 
Ing fi^m the King. These, as &r as I can recollect, were as follows: 

^ * Are the King and Queen of Enn^d, their sons and daughters, and all 
the nobility of the kingdom, well ? 

*' * Have the seasons been of late years propitious in England ? 

•* * How long have you been on your voyage from India to this place ?' Ac. 

Betel, tobacco, and pickled tea, were after this presented to the Ei^kh 
gentlemen ; a mark of attention shewn to no one else. They afterwards ie- 
oeived each a small ruby, a silk dress, and some lackered boxes. This h^ig 
over, and a few titles bestowed and proclaimed throughout the h* fij , the King 
and Queen retired, the courtiers prostrating themselves as wh«i they enteeed. 
Their Majesties had sat in all about three-quarters of an hour. The Bunnan 
court, upon the present occasion, appeared in all the pomp and s|iIeiidoiir of 
which it is capable, and the spectacle was certainly not a little imposingw The 
princes and nobility were in their court dresses, of purple velvet, with a pro- 
ftisum of lace and gold. The hall of audience is a gorgeous and el^ant apart- 
ment, supported by ninety-six pillars, and the whole is one blaae of rich 
Riding. 

«* In gohig through the court-yard, the white elephant and some other royal 
curiosities were shewn to us, and we stopped for a moment to see an exhibi- 
titm of tumblers, bufibons, and dancing girls. 
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tlie moft coniiderable abce the commeacemeni of the iiifuirrectioii. On both 
sides it was palt]7 and contemptible to the last degraeb The Talains, in oos 
plaoei cau^t sleeping or cooking, fled to their boats, and were aoon seen eroa* 
iag the rirer in great numbers. At another post, between the iowm and the 
great pagoda, they were more trigilant, and eaailj lepulaed a feeble and eov* 
ardly attack made by the Buimans. 

^' On the 23d the mission left Rangoon, and in less than finir and tweaty 
hours reached the new settlement of Amherst, in the harbour of which ws 
found lying the Companj^s ships, InoetHgator and Temaie^ and a large fleet of 
gun^KMits. To these in a few days were added the large merchant ships Ai> 
flHsroAi F^HeUoiy and Bombay Menhanl, with two trading brigs and sosm 
schaoners. This was a curious spectacle, in a harbour which was not known 
to exist ten months ago. The settlement contains ftom 1,600 to 1,700 inhi- 
bitants. Maulemhyeng, the military cantonment, twenty<«eveii miles fknrther 
up the Viver, contains twice this number, chiefly camp followers. Neither of 
them had a single inhabitant a few months back, but, on the contrary, mn 
covered with a thick forest. This fine country already produces some of the 
necessaries and comforts of European life, in a degree which, under all circum- 
stances, is remarkable. Fowls are to be had in abundance for five rupees per 
dozen ; a milch buffalo and calf for fifteen rupees : fish is in abundance, and 
of excellent quality : the best kinds are the calcop, the laige mullet, and the 
mangoe-fish. It is curious that this last is found in plenty, both in the riven 
of Rangoon and of Marttban, with roes, for nine months of the year, or firom 
December to August inclusive ; whereas in the Hooghly, three months la the 
utmost limit of their season. 

( *' On the 26th, the mission proceeded to Maulemhjreng, and on the SSth 
ascended the Ataran river in the steam-vessel. This stream, which is deep 
and free from danger, might be navigated for fifty miles up by vessels of 300 
to 400 tons burthen. It leads to teak forests, distant about seventy-five 
miles, inexhaustible in quantity, and of the largest scantling. 
^ On the 8th of February, the ship Bombay Merchant having been taken up 
for the accommodation of the mission, the members embarked that evening, 
and on the following morning sailed for Calcutta. 

" The following is a very brief sketch of what has been observed by the 
mission in the department or science of statistics. In the departments of mi- 
neralogy and geology, it is to be regretted, that no scientific observer accom- 
panied the mission. Our p^y, however, were assiduous collectors, and the 
collection brought back is so extensive, that it would afford men of sd^ice a 
very tolerable notion of the mineralogical and geological constitution of the 
countries which were visited. From between the latitude of 16^ and 16", to 
between that of 1.8° and 19**, is a low alluvial country, forming the dehouehe- 
meni of the Irawadi river. Here not a mountain or a stone is to be found, ex- 
cept in a very few places, such as Rangoon and Syriam, where a little cellular 
day iron-ore presents itself in low hills. In about lat. 18* SO' we quit the 
Delta of the Irawadi, the native country of the Talain race, and enter at once 
into a hilly region, which extends almost all the way to Ava, or to about the 
lat. of 21° SO'. The Irawadi, in all this course, is skirted by hills of from 
about 300 to 600 feet high. The lowest portion of these is composed of 
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btecda, calcareous sandstone, cellular daj iron-ore, with beds of sand and 
clay ; and the h^hest of blue mountain limestone. The lovrest portioits at^ 
alluvial, and highly interesting to the geolo^^ The gentlemen of the mis- 
sion disoorered in these abundance of sea-^hdQs, with fossil wood and bonesi 
Amoi^ the latter are the bones of the £>aBil elephant, or mammoth, fossil ihi- 
nooeros, varioas nmiinant aninwk, alHgators, and tortoises. An immoue 
collection of these has been brought round for the government. Some of the 
bones are of great size, and all completely petrified. There are among them 
the teeth, and such other portions of the skeleton as will enable the expe^ 
lieneed naturalist to determine the genera and species to which they be- 
lenged. These were obtained close to the c^ebrated petroleum weUs. From 
thrir great induration, and having been little rolled, l^ey are, generally, in a 
very perfect atate^ The bones, as well as die fossil-wood, are found superft- 
cially in gravel, the same situation in which similar diluvian or antediluvian 
r»nM«M» have been found in other quarters of the globe* 

^ The ranges of mountains to the £• and N. of Ava, as for as twent)^ mUei^ 
and those close to the city, on the western banlc oi the river, are all of mar- 
ble, and this of many varieties. The white statuary marUe, some of which is 
very beautiful, is brought forty miles down the river, from a mountain on its 
eastern bank. 

^ The great ranges of mountains, dividing the Burman dominions from 
Arracan on one side, and Siam on another, are reasonably supposed to be pri- 
mitive. In the last direction, the roots of these seem to extend to the new 
settlement of Amherst, where we find granite, quartz, and mica slate. Some 
continuous low ranges, in the Martaban district, are composed entirely of 
qiuutz rock. Blue mountain limestone is a frequent formation in the same 
district, from which lime of much purity is manufoctured. Detached rocks olf 
this substance are scattered over the plains. These rise abruptly and pei^pen- 
dicttlarly to the height of from 300 to 500 foet, and in one place to 1,600; 
They contain some spacious caves, which have been converted into places of 
worship. One of these rocks is so remarkable, that it deserves particular men* 
tion. Its perpendicular wall confines the Ataran for several hundred yards 
on its right bank. About its middle it is penetrated by a branch of the river, 
which flows quite through it by a magnificent arch. This is a highly pictu- 
resque object. 

Neither the proper Burman nor Talain country appears to be rich in metaIKe 
ores, with the exception of those of iron, tin, and antimony. The principal 
consiunption of the country in iron is supplied from the great mountain of 
Poupa9 on the eastern aide of the Irawadi, and near the latitude of 2P. Lao, 
the country of the Shans, as it is denominated by the Burmans, is on the 
contrary, extremely prolific in metals. The singular passion of the Burmans 
- for the study of alchemy, has brought collections of the ores of Lao into the 
market of Ava, and this circumstance enabled the gentlemen to make collec- 
tions of them. The ores thus obtained consisted of those of iron, silver, lead, 
coj^ier, and antimony. The Shans possess the art of smelting all these, and 
bring them in their metallic state into the market of Ava. The silver ores lU 
the Burman dominions are, however, wrought to the greatest advantage Bj^ 
the Chinese. The mines exist about twelve days* journey to the N£. of 1 
moo, towards the Chinese frontier. 
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^ T]i0 oelebnited flipplrin aad ivSbff mines whidi Imve tXm^fjn Mof^ti^mk 
itill eoadmie to a£R«d, Um fiiittt gM» of this deicriiition in Uw ««rid, «i 
»bave five dajiP jooniey from Ati, in a diveelkii £8£.» and at tiro plMM 
oilkd Mo.0M>t and KjaHpym. The diflSwentrwielMiof M^pphk^boAli 
thair ciTitaUiaed and rong^ slate, and the matiijc, or rather gnnrel, im wUA 
they aM fiwnd, arere seen, examined, and coUections made. In thaas mim 
are fmrnd the fbUowing gems or stones t the radsspphire or oviental nibj,1hi 
oriental sspphire, the white, the yellow, the green, the e p al eaeon t, the aiMr 
thjst and ginsol sapphires, the spinel rubj, and the oommcm anrundiun, « 
adaamntine qiar, in lai)^ quantities. 

^ The orlentid ruby, perfect in regard to water, colour, and fieedon tei 
flaws, is scarce and high-priced eren at Ava. The blue sapphire is more cm^ 
noB, and cheaper ; one spedmoi exhihit>ed to us wogfaed jMl carata, but H 
was not perfect. The red s^iphiie never approached this magnitudes Us 
other ▼arieties are all rare, and not much esteemed by the Burmans^ wiliiths 
exeeptlon of the girasol sapphire, of which we saw two or three very fine wp^^. 
cimensi and the green sapphire or oiAenta] emerald, whidi Is very mre. JUm 
king makes daim to every ruby or sajqihire beyond 100 ticals value { but tljifi= 
cbdm is one not easy to enfiiroe. The miners, to avoid this eage kwr, kiesll^ 
the stones when they find them, so that esch frsgment may not eaBoeedltibe 
pteseribed value. His Majesty last year got but one httgerubj; thia weighed 
about 140 grains avc^rdupois, and was considered a reasaikable stenai- fiept 
phires and rubies form a considerable article of the exports of Uie Chinssiv 
who are the clererest people in the world in erading the absurd fiaoal ksm 
made by themselves and others. The use they put them to is that of deee* 
rating the caps of their mandarins, or nobility. Precious serpentine ie another 
product of the Burman empire, which the Chinese export to a larger value. 

'' The gentlemen of the mission examined carefully the celebrated Petro- 
leum Wells, near which they remained for eight days, owing to the accident 
of the steam- vessel taldng the ground in their vicinity. Some of the wells are 
from 87 to 63 &thoms in depth, and are said to yield at an average daily from 
ISO to 186 gallons of the earth- oiL The wells are scattered over an area of 
about sixteen square miles. The wells are private property, the owners pay- 
ing a tax of five per cent, of the produce to the state. 

^ This commodity is almost universally used by the Burmans as lamp-^iiL 
Its price on the spot does not, on an average, exceed from 6d. to 71d. per cwt. 
The other useful mineral or saline productions of the Burman empire are coal, 
saltpetre, soda, and culinary salt. One of the lakes affording the latter, whieh 
is within six or seven miles of the ci^>ital, was examined by the gentlemen of 
the mission. 

^^ The success of the mission has been the completest in the department of 
botany. This will readily occur to readers when they recollect the talent, 
;zeal, industry, and skill of the gentleman at the head of this branch of mv 
quiry. Dr Wallich has been left behind at Amherst, to complete hia inquiry 
into the resources of the valuable forests of that and the neighbouring die* 
tricts. Until this be effected, the full extent of his successful researches otn- 
not be known. The number of species collected by him amounted, when the 
miision left him at Amherst, to about 16,000, of which 600 and upwards are 
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ceasfuL The features of the animal kingdom. Indeed, differ much lea hm 
those of Hlndostan than the v^etablCi StUl there la, no doubt, much nNm 
lor dbcoveiy, when the countries are leisurely explored by experienced aatu- 
talists. In the Martaban provinces, the forests qS which teem with the de- 
phant, the rhinoceros, the wild bafialoo, ox, and deer, a new species of the 
latter Is believed to exist. In the upper provinces a species of mole-rat is very 
frequent, and thought to be an undescribed anlmaL Some of the oflScen of 
our army Imagined that they had ascertained the existence of the jackalland 
Ibx in the upper provinces of the Burman empire, but this seems to be a mis- 
take. It is a singular fact, that neither these animals, nor the wol^ hyena, nor 
any other of the genus carSi is found there, ¥dth the exception of one aBimi], 
which Is yet undescribed, and the howl of which it was that was m^»takfn fa 
that of the jackalL The feline tribe, especially the lazger species, are bat 
rare in the upper provinces of the Burman empire, but too frequent in the 
lower. The night before we left Maulamhyeng, a tiger was shot in the beiit 
of the cantonment, by a party of officers who lay in wait fur him. Two or 
three of the smaller species of this &mily, found in Martaban and P^^ are 
'thought to be as yet unknown to naturalists. In Martaban, two new qkeciei 
of pheasant have been found, of which living specimens have been sent toGil- 
cutta. The celebrated elephant must not be forgotten. At Ava there is but' 
one Albino elephant; this, a male of about twenty-five years of age, was re- 
peatedly seen and examined by the gentlemen of the mission ; and his 1ft* 
jesty has made a present to the Grovernor-General of a drawing of the animil 
In its state caparison, which is no bad specimen of Burman art. 

** As connected with this department, may be mentioned the existence at 
Ava of a man covered from head to foot with hair, whose history is not len 
remarkable than that of the celebrated porcupine man, who excited so much 
curiosity in England, and other parts of Europe, near a century ago. The hair 
on the &ce of this singular being, the ears included, is shaggy, and about 
eight inches long. On the breast and shoulders it is from four to five. It is 
singular that the teeth of this individual are defective in number, the molares, 
or grinders, being entirely wanting. TMs person is a native of the Shan coun- 
try or Lao, and from the banks of the upper portion of the Saluen or Marta- 
ban river: he was presented to the King of Ava, as a curiosity, by the prince 
of that country. At Ava he married a pretty Burmese woman, by whom he 
has two daughters ; the eldest resembles her mother, the youngest is coveied 
with hair like her father, only that it is white or fiiir, whereas his is now brown 
or black, having, however, been fiur when a child, like that of the in&nt. With 
the exceptions mentioned, both the father and his child are perfectly well- 
fbrmed, and indeed, for the Burman race, rather handsome. The whole 
family were sent by the King to the residence of the mission, where dxawinss 
and descriptions of them were taken. Albinos occur, now and then, among 
the Burmese, as among other races of men. We saw two examples ; one of 
these, a young man of twenty, was bom of Burmese parents. They were 
ashamed of him, and considering him little better than a European, they made 
him over to the Portuguese clergyman. The reverend father, in due course, 
made him a christian. 

" With respect to the literature and language of the Burmans, the mission 
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finj^h-dmrdi-yafd. Some are m tbe roon^ Pali charwter, and others in tlie 
IVMHiSh^ btft the -greater imnAief' Sn theibmier. They ftU contidn dstes, aid 
gMfiraMythfrnameof theivigniiiglckiir, wi^ rdbtooee to flDme'lrirtorical 
evMt ; but the chtef-ob|ject i» t» commeeionfee the fimnding t)f soone temple or 
momtfteiy. TransUttions of several of these inscriptioDs have be«n effected, 
and good drawings taade of some of the meet striking of the aneifent •temples. 
Infiinnation, in considerable detail, has been obtained respecting theconditioD 
of'wantifitcttirily and agHculturtd industry amOTgst the Bttrmans, the state of 
lunded temnrea, the wages of labour, the piiee-of food, and the rate of popu- 
lation. Barbarous as the Burmans must be admitted to be, in conspariaoa 
Witfathe Hindns, the'Chhiese^ the Persians^ and the Arabs, they have still 
ionie advantages over these nations, the nati»al result of tiie fhnne of society 
asnoBg them. The population is thinly scattered over an imnaenae tract of 
fiiritftd country ; the most fertile lands are so abundant that every man may 
htv^ as much to cidtivate as he chooses to occupy ; food is low prieed ; labour 
UgUy rewarded. The people are easy in their drcutnstanoes, as ftr as meie 
feod^ dothing, and -dwelling iu!<e concerned, and there is much equality amei^ 
then ; for If there be some rich, there are none very poor, and thefte is scarce- 
ly any beggary. These natural advantages are &r more thoncousteitblanced 
by the possession of a government lawless and despcftic, and ftom tbm oppre^ 
skm of which, the poverty of its subjects is their best protection. No man 
must here presume to be rich. If he acquire wealth, it is at the peril of be- 
edmuig a prey to the harpies *of government. Sooner or later he wUl get into 
tMttble, and his property must be ultimately swallowed up in these sweepng 
confiscations which extinguish every germ of prosperity in the conntry; 
■ tt'^j^e population and resources of the Burman empire seem to have been 
gteatly exaggerated. The inhabitants have been reckoned at 17,006,000 at 
19,000,006, and even at 33,000,000. Let any one accustomed to consider 
siich matters, look at the country along the banks of the Irawadi, from the 
sea to Ava, a course of 500 miles, the best part of the kingdom ; he will then 
see tiiat the greater portion of it is covered with primeval forest, without ves- 
tigfe of present or former culture, and he will be convinced of the utter impro- 
bebility of such exorbitant estimates. 

" The following feet will convey a better notion of the true state of popula- 
tion and improvement than any yet before the public The three towns of 
Ava, Amerapura, and Sakaing, with the districts annexed to them, contain an 
AtesL of 283 square utiles, and constitute by far the best cultivated and most 
populous portions of the empire. It is nearly exempt irom taxation, being 
fevonrcd through ancient and established usage, at the expense of the rest of 
the country. It contains, according to the public registers, 50,000 houses, 
and each house is estimated to have seven inhabitants, which makes their to- 
tal population only 354,200. Ava itself certainly does not contain , 00 in- 
habitants ; and in population, wealth, industry, and trade, is greatly below the 
capital of Siam. The other large towns of the Bumum empire, such as Ban- 
goon, Prome, Monchabu, Monay, &c which are not above a dozen in nmn- 
ber, do not any of them contain above 10,000 inhabitants. The population of 
Rangoon was ascertained by an actual census in our own time, and found to 
amount only to between 8,000 and 9,000. It used formerly to be estimated 
9 high as 30,000. . . 
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nent than the nerve on the back, and more or less completely flatten the 
pitcher on its anterior surface, which is the heel of the wedge in its joune 
state. Lid at first dosed, afterwards raised to about a right az^le with 
the oblique opening of the pitcher, and is never aeain dosed. 'Sefore the 
opening of the lid, rather more than a drachm of umpid fluid w«8 formed 
within each of the largest pitchers on our specimen. This Jiad a sub- 
add taste, which increased after the rising of the lid, when the fluid 
slowly evaporated. My friend Dr Turner perceived it to emit, while 
boiling, an odour like baked apples, from containing a trace of v^getabk 
matter, and he found it to yield minute crystals of superoxalate of pot- 
ash, on being slowly evaporated to dryness. The pitcher whoiae contents 
Br Turner analysed was a larae one, it had not opened, and the whole 
fluid weighed onlv 66 grains. The upper part of the pitcher decay* first; 
and the fine at which this is observed, is often quite defined. Our lareest 
pitchers measure 6^ inches from the highest part of the oblique mouth to 
the lowest part of the curvature at thdr base; the greatest circumfisrence 
4i inches. Fhwers dioedous. Perfiime ofiensive, resembling in kind, 
though less in degree, that of the LUium pomponium, Haceme scditaiy, 
opposite to a leaf near the extremity of the branch ; its extremity nod- 
dmg, till the flowers expand in succession, when it is elongated, and be- 
comes erect. Peduncle round, about 24 feet Ions, of wmch about 11 
inches at the base is without flowers ; pediceia round, i-^ inch long, dus- 
tered irregularly, and frequently bifid supporting two nowers, having a 
small subulate bractea on the lower side near the base, and sometimes 
the appearance of an abortive one opposite and nearer the flower. ' Calyx 
4-puted, spreading or slightly divaricated ; segments blunt, coriaceous, 
concave, and containing honey, green within when first opened^ after- 
wards red in the middle ; two opposite segments slightly overlap the two 
others in the bud. Anffhers numerous, collected into a capitulum on Uie 
top of a hollow club-shaped pedicel, formed by the united filaments ; 
pollen an abundant yellow powder. The middle rib of the lea^ the dr- 
rhus, the whole outside of the pitcher when youns, but its ribs ciflefly 
when old; the pedunde, pedicels, every part of the calyx whidi is ex- 
posed in the bud, and a narrow triangular space extending upwards firom 
the axil of the leaf to the bud, which it indudes, are covered with a rusty 
pubescence ; every other part of the plant is smooth. The whole is green 
except the lower part of the stem, which is brown ; but the leaves, at 
first darkest above, become yellow in fading, and there is a tendency in 
them, and in almost every other part oS- the plant, to become red, parti- 
cularly in the lid, and especially its under, side, which uniformly acquires 
a deep red somewhat mottled colour, though at first it is quite green. 
This plant is certainly the same species as the female specimen figured 
from the collection of Messrs Loddiges in Botanical Cabinet, t. lOl?., 
under the name of N, destUlatoria, and in Bot. Mag. t. 2629. under the 
name of N, Phyllamphorcu The seeds from which they sprung were, I 
believe, introduced from Ceylon at the same time. What Ldnnseus 
meant by his N. desHUatorkty does not certainly appear, for he refers to 
the Cantharifera of Rumphius's Herbarium Ambomense, v. 5. t. 59. £ 2., 
and to the Pandura ZeylarUca of Burmann*8 Thesaurus Zeylanicus, 1. 1?., 
— figures of plants which differ altogether from each other, as ^he ^:^t, at 
least, does firom the subject of the present article. If any conclusioh could 
be drawn from the bad figures of Pluckenetius and Grimm, to which refe- 
rence is also made by Lmnseus, I should believe that these also difi^»:ed 
from each other, and those quoted alongst with them, as they certainly 
do from the present species. Our plant difiers from the description of 
Phyllamphora of Loureiro in the stem being branched, the leaVes vein- 
less, and scattered, the inflorescence a latend raceme, in which the pe- 
dicels are frequently bifid^ supporting two flowers, and in the an- 
thers being more numerous. In Loureiro's plant, the stem is de- 
scribed as simple, the leaves lineato-velned and opposite, the inflo- 
rescence a terminal, perfectly simple spike. Our pknt, however, has 
only produced two branches besides the leading shoot ; and this ten- 



Dr Graham^ List cfRare /Voul^. 



873 



deaej mmj poMibly have been given hy its top luiTiiig been imured se- 
veral BMmtas ago. The universdity of the buds in the axils of the 
leaves, however, makes me believe in the branching being naturaL 
Near the eztremitj of each of the three shoots, a raceme is nroduced. 
Our plant fiurther difiers firom Loureiro^i descrintifni, in the lid never 
closiii^ after it onoe opens ; but the power of alternate openii^ and 
dosine, even in his plant, was mobablj imaginary, as his statement of 
the prtdiers receiviiuf the night dews cerUinly is. The fluid which 
Ihej contain is undoubtedlj a secretion, but for what purpose does not 
appear. It is stated to have nearly filled one>third of the pitcher in 
Measn Loddiges pUmt ; but with us it never much exceeded a drachm, 

- even in the uur|^ pitchers, whose capadtj was three ounces five 

draduns. The outline figure in Bot. Ma^. t. 8629. if verjr good ; but 

Hie detached ]dtcher is much too contracted in its upper hal^ i^id the lid 

' is not neuij so flat as it always is after it has been ftilly opened* The 

site of the two large nerves is occupied by prominent wings, and the base 

' is bent exactly in Uie opposite direction from that which it takes in the 
outline figure, and in the specimen which I have described. We have 
- two plants whkh scarcely yet exceed the size of seedlinas, in which these 
wings, strongly ciliated, are present; and, as in the &tached pitcher, 
t. 2629. their pitchers are so bent at the base that the cirrhui passes be- 
tween the wings. It is probable, therefore, that these appearances are 

> peculiar to plants which have not yet advanced to maturity. The 

youngest pitcher on the large plant has the same relative situation to 

'its drrhus that the oldest has, and the same absence of wings. In Rum- 

' pihius's teire, the position of the pitchers is always, as in the detached 

pitcher or t^e Magazine. The imperfect figure given by Ammanuus of 

' ffls Sandura Zm^ftUenrium in Misceil. Curios. Ann. prim, decur. 2. t 13., 

seems to approach neariy to the present species. 

The JV. duHliaiaria of Llnnseus is quoted bv Lamarck under N. indka^ and, 
notwithstanding some^difiPerencein the description, I believe this (JV. jn. 
diM) to be our species, though reference is made firom it to Plukenetius, 
Ammannus, Burmann, and Rumphius, to the last indeed with doubt. 
Where a chiuige of name has become necessary, it is an evil which must 
be endured, but'as no necessitv appears to exist here, I retain that by 
' whidi our plant was universally known, at least in this country. 

Our specimen has been constantly kept in the stove, and now produces a 
very striking efiect, by supportiiiff itself on the acyoining plants, and 
hai^;ing from them its pitchers. It gives off suckers, but not freely, a 
circumstance remarked in the female plant by Mr Loddiges. Mr Mac- 
nab has succeeded in propagating two plants in this way. 
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On the 8d of Norember, there will be an Edipse of the Moon^ which will 



bejNN%« 


The Eclipse be^s, 
Moon rises edipoed, 
Middle, 


Nov. 3. 


16 40.0 
16 6 4M) 
16 36 47.9 




Ecliptic opposition, 
End of the Eclipse, 


m m 


16 44 4S^ 
18 16 54.6 



BigiU edipsed, 10 dig. SO' 20^.9, on the north part of the Moon's disk, or 
from the south side of the Earth's shadow. 



SCIENTIFIC INTELLIGENCE. 

METEOROLOGY. 

1. Squalls of Wind on the A/Ham Shorea.^^It is well known 
that on the African shore violent squalls of wind and rain are 
very often met with by ships on the coast. They are almost 
always accompanied by the most vivid electrical pfaenomenft; 
and though perhaps less dangerous in their effects than tiie 
thunder storms which occur in colder climates, exhibit appear- 
ances vastly more magnificent The following particulars I 
have heard my father relate frequently concerning these squalls ; 
and thrir connecdon with some of the recent discoveries in elec- 
tricity will at once be perceived. The approach of the squall is 
generally foreboded by the appearance of jet black clouds over 
the land, moving in a direction towards the sea, at the same time 
that a gentle breeze blows towards the shore. In these circum- 
stances, the precautions which my father usually adopted, was 
to take in immediately all sail, so as to leave the ship under bare 
poles, and send the whole of the crew below decks. As th^ 
tornado approaches nearer, the rain is observed to be gushing 
down in torrents, and the lightning darting down from the 
clouds with such profusion as to resemble continued showers of 
electric matter. When, however, the squall comes within the 
Stance of about half-a-mile from the ship, these electric appeari^. 
ances altogether cease ; the rain only continues in the same man* 
ner. As the tornado is passing over the ship, a loud cracklii^ 
noise is distinctly heard among the rigging, occanoniBd by the 
electric matter streaming down the masts, whose points serve 
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by heat is absolute, and noway aSeoCed by the nature ef the 
eontaknng tube. The expansion deduced by tlie.difiereHt pi»* 
losophers who haTe exan^aed it, is here given, omittii^ tfa&fs* 
results of Sir 6. Shuckburgh, as beuog rather too far/ftcHn die 
mean ^ the others. 

Bxpttuiaa of Mercury 
ftom 98* to US'* Fahr. 

DeLuc, ----- 56 

1 
I^aroisier and lApUce, - - 25i28 

i 
Hallstrom, • . . - ^g 

1 

Dulong and Petit, ... ^^ 



Mean. 



1 
65.43 



From V of Fahrenheit's scale this is equal to ^ or 

'000100S3; which may be called one ten^thousandth, without 
th^ most trifling error in practice. The barometric GQlumo..maj 
therefore be reduced to the standard temperature of SS^.FahijE^- 
heit, by the following simple rule, which will make a taUe un- 
necessary : Befbre the first three Jigures qfthe observed heigN^ 
place two cyphers^ multiply by the temperature of tlie merowry^ 
32°, and, subtract the product from the observed height. Ex- 
ample^ barometer 30.S97, temperature of mercury 74°. 

30.697 

74 — 3a^=.00306x42=.128and ^r^r^ . u • u. 

30.469 correct height. 

When the temperature of the mercury is lower than 32°, the tem- 
perature is to be subtracted from 32°,'and the product of the whole 
is to be added to the observed height. Thus, let the barometer 

be as before, and the temperature 15 

30.598 

32° — 15 = 17, = .00305 X 17 = .052, and ^-5^ 

30.649 correct height. 

J. FOOGO. 

4. Aurora seen in the daytime at CanonintiZ;.-— The mom- 
ing of Sunday the 9th September was rainy, with a light gak 
from the north-east. Before midday the wind began to veer to 
the west, and the clouds in the north-western horizon clearad 
away : the blue sky in that quarter assumed the form of a seg- 
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the public journails, was observed in the air at Poictiers, towards 
the close of a mission which was preached there. Four thou- 
8«nd persons, we are told, saw it ; many considered it as mira- 
culous, but it was remarked by others, that, before the conclu- 
sion of the sermon, a cross was erected on the ground, and then 
il was> and not till then, that the luminous cross appeared in 
the atmosphere. 

8. Polar Lights in Siberia. — Baron Wrangel remarks, that, 
in Siberia, when shooting stars pass across the space occupied 
by polar lights, that fiery beams suddenly arise in the place 
traversed by the shooting star. Further, that, when a polar 
beam rises high towards the zenith, when the full moon is also 
high, it gradually forms a luminous circle around the moon, at 
n diataotte from her of from 20° to 30° ; remains in this form fiur 
a short time, and then disappears. 

HYDROGRAPHY. 

9. Water of the Dead Sea. — Five different analjrses have been 
made of the famed water of the Dead Sea, the first by Macquer, 
Lavoisier, and LeSage, (Mem. de TAcad. de Scienc. p. 1778) ; 
the second by Dr Marcet, (Phil. Trans, for 1807, p. 296) ; 
the third by Klaproth, (Beit. b. v. p. 186) ; the fourth by Gay 
Lussac, (Ann. de Chim. et Physique, t. xi. p. 197) ; and the 
fifth by Herihbstadt, (Schweigg. Journ. bd. 84, s. 158). A 
sixth analysis has just been published, by C. G. Gmelin, in the 
Memoirs of the Wirtemberg Society, vol. i. Gmelirf s investi- 
gation is interesting on account of his having detected brome as 
one of the constituents of this water. The following is the re-' 
suit of his analysis: chloride of lime, 3.2141 ; chloride of mag- 
nesia, 11.7734; bromate of magnesia, 0.4393; chloride of soda, 
7.0777 ; chloride of potash, 1 .6738 ; chloride of alumina, 0.0896 ; 
chloride of manganese, 0.2117; muriate of ammonia, 0.0075; 
sulphate of lime, 0.0527=24.5398 ; water, 75.4602. 

10. Analysis of the Water of the River of Sagis in Siberia. — 
The liver Sagis flows in the Kirgis Steppe, between the Lake 
Aral and the Caspian Sea, and contains so much saline mat^^ 
ter, that its water is not drinkable. A portion of this water wiiiJ* 
examined by Dr Hess, at present in Ixkutsk, who found- fir ' 
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1000 parts the foUowing salts :-^Sulpbate of aoday 6^8SC ; s^ 
. phate of lime, 4.511 ; muriate of magnesia, 3^1 ; aod lauriale 
of soda, 70.598=85.885. 

11. Dr Daubeny*8 Circular reqtiesiing mfbrmationin regard 
to Mineral Waiers.-^Far many years past we have urged tbe 
importanoe of attention to tlie chemical and. natural history d 
hot-springs and mineral waters, and we are happy to .find the sub- 
ject taken up by one so well qualified to do it justice as our 
friend Dr Daubeny. The following a^y of the printed dra^ 
hr will explain Dr Daubeny ^s wishes. 

^' Sib, Being deairouB of iiiTestigatiiig the properties of such of our iwenl 
waters as appear as yet to be known but imperfectly, I take the liberty of so- 
liciting information respecting those in your neighbourhood, and of submitting 
to you for that purpose the following quefries : — 1«/, Are you aware of any 
springs in your country, or in those adjacent, the heat of wfaidi exceeds the 
medium temperature of our climate ? 2<2, Is the temperature of such qiriogs 
fixed or variable ? 3<2, Do you know of jEUiy distinguished from ordinary wa- 
ter by certain peculiarities, either sensible or chemical ? Ath, Are you ac- 
quainted with any to which medical virtues are or have been ascribed, or 
which, when taken, produce any remarkable effects on the animal functions ? 
5/A, Do the springs above alluded to give out any gaseous products, and.ef 
what description ? 6/A, What is the geological character of the stratum from 
which they arise ? 7^ What effects do they produce on the stones and otiier 
substances with which they come in contact, upon the contiguous soil or upon 
animals ? 8/A, Are there any works in which a detailed and authentic accoimt 
of such springs may be found ? In addition to answers to the above queries, 
I beg leave to request any further information relative to hot or mineral wa- 
ters which you may have it in your power to afford me ; and shall likewise 
feel obliged by receiving samples of the more remarkable ones, care^Uy corked 
and sealed on the spot, and in quantity not less than a pint. They may be 
addressed to the Chemical Laboratory, Broad Street, Oxford, for Crablss 
Daubeny, Professor of Chemistry, Oxford." — Oaford, ISth July 1827. 



GEOLOGY. 

12. Rule to be followed in examining Caves containing Fossil 
Animal Remains, — Professor Buckland states, that the best rule 
to follow in pursuit of antediluvian remains in caverns, is to se- 
lect the lowest part in which any diluvium can have accumu- 
lated, and there dig through the stalagmitic coat, and seek for 
the teeth and bones in the mud and pebbles that lie below. He 
also proposes, as a test for distinguishing bones of this antiquity. 



S84 Scientific IfUdUgence.-^Gedbgy. 

thoiie of Mont-Dore. This depoat is interrupted by a bed of 
rolled pebbles ; it forms the platform which crowns the raoim- 
tain of Perrier. Under this deposit, whidi oontams bones^ there 
is a thick bed of pebbles of a large rize, volcanic and primilive^ 
of from three to four metres thick, which rests immediately up- 
on the limestone deponted in fresh water-lakes, the strata of 
which contain, along ¥fith other remains of animals, a multitude 
of shells analogous to those which live, at the present day, in 
our marshes and brooks. The bones of tins latter depotft, 
which is the oldest in the order of time^ belong to genera wiudi 
no longer exist on the earth, and to qpedes of genera still exist- 
ing, but which are themselves extinct. They belong to k^ihb> 
dons, anaplotheria, civets, species of the genus lagomys, fiwli- 
water tortoises, crocodiles, and serpents. Among them are eggs 
perfectly preserved, and skeletons of birds. The more modeni 
depont contains bones of tapirs, elephants, rhinocotMes, honMi^ 
hij^potami, mastodons, beavers, dogs, mice, of several hige 
cats, tigers, panthers, and eleven or twelve different species of 
the deer kind. All these bones completely retain thdr orig^ 
form, even their chemical nature has been little altered ; for tbey 
contain thirty-six parts of phosphate of lime, and seven of aninal 
matter. 

16. Teneriffe Filtering Stone. — The filtering stone of Tene- 
riff is one of those modem calcareous formations described by 
Dr Fitton, in his interesting geological view in Captain King's 
Voyage. Von Buch, in his Greology of the Canary Islands, de- 
scribes the filtering stone as daily f(»*ming on the sea-shore, by 
the agglutination of broken shells, and fragments of trachyte 
and basalt, by means of a calcareous sinter deported from the 
comparatively hot sea- water of the tropical seas ; and roost of the 
grains of the rock thus formed have a calcareous crust, formed 
around a nucleus of trachyte, basalt, or fragments of shells^ abd 
the whole much resembles oolite or roestone. He adds, " Since I 
witnessed the formation of the filtering stone, I do not deny that 
the oolite of the Jura limestone may have been formed by agi- 
tation, in warm water, of fragments of shells ; and I doubt not 
that beds of oolite may, even now, be depositing in this way od 
the coral banks of the tropical regions.'^ In Captain Campbeirs 
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account of the Iidaiid of Ascension, published in a former num- 
ber of this Journal, a modem calcareous formation is mentioned, 
and rocks of the same description occur in Scotland, 
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' 17. HydrosUicUe^ a new Mineral Speciee^ — ^Dr Kub, in his in- 
augural discourse, entitled '^ De Hydro^licite, nova fossilium 
specie, Berlin IS^d,"" informs us, that he found, in the serpentine of 
Frankenberg in Silesia, along witli chrysoprase,opal, and pimelite, 
a mineral which he names Hydrosilicite. It is white, without 
lustre, feels greasy, translucent, fracture even, soft, does not ad- 
here to tlie tongue, amorphous, and appears to be almost entire- 
ly composed of pure silica and water. 

18. Chrome hi different Minerals. — According to Walchner^s 
experiments, chrome occurs not only in the different varieties of 
{divine, but also in several other minerals, in which magnesia is 
a constituent part, as in many steatites, actynolite, all serpentines, 
greenstone, basalt, &c. 

19' Fltioric and Muriatic Acids in Apatite.-^Gu^tSLve Rose 
finds that apatite contains not only muratic acid, but also occa- 
sionally a considerable portion of fluoric acid. 

20. GlankoUtCj a new Mineral Spedes, — This mineral, found 
by Menge in Siberia, occurs imbedded in a compound of com^- 
pact felspar and granular limestone, which sometimes contain 
scales of talc. Its colour is lavander blue, which sometimes 
passes into green. It is translucent on the edges, with a splintery 
fracture, vitreous lustre, a hardness intermediate between that of 
fluorspar and felspar, and a specific gravity of 2,7^1. Accord- 
ing to<I)r Bergemann it contains the following constituent parts : 
SiUca 50.583; Alumina 27.600; Lime 10.266; Magnesia 3.738; 
Potash 1.266; Natron 2.966; Oxide of Iron 0.100; Manganese 
0.866 ; Loss 1.733. = 99.113. The iron and manganese are not 
essential constituent parts of glaucolite, as is shewn by the range 
of colour extending from blue to white. The magnesia appears to 
be derived from the talc scales. Hence if silica, alumina, and lime 
ipith alkali, be considered as the constituent parts of glau 
lite, the following will be their proportions ; Silica 6 
Alumina 29.77; Alkali 4.57; Lime 11.08 = lOO.OO.-^Pi 
drqfs Annalen, St 2. 1827. 

JULY SEPTEMBER 1827. B b 
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£1. Ilmeinte is Jxoiainoui Iron Glance. — In the Januny 
Number of the Annals of Philosophy, M. Levy nay^ Ilm^te ii 
the axotomous iron-glance of Mohs ; more lately Gustave Rose 
lias jcome to the same conclusion. He finds the axotomous iron 
glance to be titaniferous,--^fact which need not surprise us, wha 
it is recollected that iron-glance and titaniferous iron-oreyhaye tbe 
same crystallisation. 

2S. Apaiite in Secondary Trap and Trachyte. — ^Apatite or 
phosphate of lime, in small crystals, occurs imbedded in the 88^ 
condary greenstone of Salisbury Craigs in this neighbourhood. 
It has also been found in the trachyte and hornblende of the 
Eifel in Germany. 

SSh Boracic Acid in Jftca.— -^Gmelin, in using the blowpipe 
test of Dr Turner, for ascertainii^ the presence of the boracic add 
in minerals, has detected it in the lepidolite of Rozna atid Uto^ 
in the pinite of the Valley of the Mulda near Penig in Saxony, 
and in mica of a graphic granite from Siberia. He has also, in 
the moist way, found boracic acid in a silver white mica from 
Fahlun. The proportion in lepidolite appears about 4 per 
cent. 

24. Curved Lamellar Heavy Spar^ anew Species, — This mi- 
neral, as it occurs in the Freyberg mining district, according 
to Breithaupt, has a specific gravity of 4.02 — 4.29, whereas that 
of true heavy spar is 4.S0 — 4.58 ; further, it is a compound of 
sulphate of barytcs and sulphate of lime. It decays more readily 
than straight lamellar heavy spar, owing to the anhydrous sul- 
phate of lime passing on exposure into gypsum. He names 
it calcareous heavy spar. 

25. Fltuyric Add in Felspar.-^The genus felspar, acoording 
to Breithaupt, contains at least seven well marked species, viz. 
petalite, perikline, orthoklas, tetartine, oligoklas, Labrador, and 
anorthite. All the species have been found to contain fluoric 
acid. 

BOTANY. 

26. Botany of the Dutch East India Possessions. The cele- 
brated Dutch Naturalist, Dr Blume, has lately arrived in Europe, 
after a residence in Java of nine years. He has* brought with 
him an immense collection of objects of Natural History, and in- 
tends publishing an extensive work on the botany of the Dutch 
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9Q. Brick 7Va.— The Mongols, and most of the Nomadk 
tribes of middle Asia, make use of this tea ; it serves them botb 
for food and drink. The Chinese carry on a great trade in 
it, but never drink it themselves. In the tea majiufactories, 
which are for the most part in the Chinese government of 
Fokien, the dry, dirty, and damaged leaves and stalks of the tea 
are thrown aside ; they are then mixed with a glutinous sah- 
staaee, pressed into moulds, and dried into ovens. These blocks 
ate called by the Russians, on account of the shape, brick tea. 
The Mongols, the Bouriats, the inhabitants of Siberia beyond 
Lake Baikal, and the Kalmucks, take a piece of this teK, pound 
it in a mortar made on purpose, and throw the powder into a 
cast-iron vessel, full of boiling water, which they suffer to stand 
a long time upon the fire ; adding a little salt and milk, and 
sometimes mixing flour fried in oil. The tea, or broth, is known 
by the name of Satouran. It is very nourishing. — TimJcouski^ 
Traveh. 

ZOOLOGY. 

80. Asiatic Elephant — Cuvier says the Asiatic elephant is 
fifteen or sixteen feet high. This appears to be a mistake ; de- 
phants in India rarely, if ever, exceed eleven feet in height. 

31. Organization of the Camelopard, — At a meeting of the 
Academy of Sciences, Paris, 10th August, M. G. St Hilaire, 
demonstrated from the skull of a young giraffe, that the horns 
of this animal are not simple excrescences of the frontal bone, 
as commonly supposed, but a superadded bone, which it is possi- 
ble at a particular period to separate. This circumstance is 
common to the cervi or deers, amoilg which M. Geoffroy pro- 
poses to class this animal. 

82. On the Gossamer-web. — A paper was lately read befbie 
the Linnean Society, entitled, " Observations and Experiments 
made with a view to ascertain the means by which the Spiders 
that produce Gossamer effect their Aerial Excursions ; by John 
Black wall, Esq. F. L. S. of Crumpsall Hall, near Manchester.^ 
After noticing that, in the absence of accurate observation, 
the ascent of gossamer-spiders through the atmosphere had been 
conjecturally ascribed to several causes, such as the agency of 
winds, evaporation, electricity, or some peculiar physical powers 
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of the insects, or from their webs being lighter than the air, 
Mr Blackwall states, that the ascent of gossamer takes jAace 
only in serene bright weather, and is invariably preceded by 
gossamer on the ground. He then details the phenomena of a 
remarkable ascent of gossamer, October 1, 18^6, when, a little 
before noon, the ground was everywhere covered with it, the 
day being calm and sunny. A vast quantity .of the fine shining 
lines were then seen in the act of ascending, and becoming at- 
tached to each other in various ways in their motion, and were 
evidently not formed in the air, but on the earth, and carried 
up by the ascending current, caused by the rarefaction near the 
heated ground ; and when this had ceased in the afternoon, they 
were perceived to fall. An account is added of two minute 
spiders that produce gossamer, and of their mode of spinning ; 
and particularly when, impelled by the desire of traversing the 
mr, they climb to the summits of various objects, and thence 
• emit the viscous threads in such a manner, as that it may be 
drawn out to a great length and fineness by the ascending cur- 
rent, until, feeling themselves sufficiently acted upon by it, they 
quit hold of the objects on which they stood, and commence 
their flight Some of these insects, which were taken for the 
purpose of observation, when exposed to a slight current of air, 
always turned the thorax to the quarter from whence it came, 
and emitted a portion of glutinous matter, which was carried 
out in a line. 

SS. Identity of the two nominai Species of the Omithorynchus: 
— In a memoir printed in the Annates des Sciences Naiurelks 
£^r December 18^6, M. Geoffiroy St Hilaire proves, from facts 
observed by hira in a number of individuals of ornithorynchus, 
that the pretended specific characters taken from the red or brown 
colour of the hair, or the relative size of the spur in the male, 
K[% of no value, the circumstances on which they are founded 
being irregular, and indicative merdy of indHM^^idifierences. 
34. Glandular Apparatus, lately di80Bi9$jfij^/K^ltm»iy^ on 
the Abdomen ^ the Ch-nithoryncbiiS. — ^MtfQftomVf^Bt Hilaire, 
in a paper in the Annates des Sciences IjS^jtJI^^ . '^.^cember 
18^ denies that the gland discovered bg|'4Wik6k» <l consi- 
dered by him as the mammary gland of the or* husj is 
a true mammary gland. He founds his opini ranifl»J 
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tion of the gland in question being eiitirdy different from that 
of the mammary gland in woman^ and especially in the marsiu- 
jnal animals, in the absence of all traces of teats, together with 
the existence of a beak, which would render suction extremely 
difficult, if not impossible, and on vuious other circumstances. 
He thinks that the gland in question is analogous to that whidi 
exists on the sides of the salamanders, or still more to the glan- 
dular i^^ratus on the abdomen of the sprioes or shrews which 
is destined to secrete a fetid humour, especially during the breed- 
ing season. 

85. RemarkaMe Hyhrid,'^^^ There is here at present an ani- 
mal produced between a stag and a mare. The authorities of die 
place have attested the phenomenon. The appearance of the 
creature is very angular ; the fore part is that of a horse, the 
hinder part that of a stag ; but all the feet are like those of the 
latter animal. The same stag has covered another mare. The 
king has purchased the hybrid for the Pfaueninael^ where there ' 
is a menagerie.'" — Extract of a Letter to M, de Ferussac^ dated 
Berlin^ 21th Jantiari/ 18^. 

86. Microscopic Observations on Animal Tissues; by Tk 
HoDGKiN, and J. J. LisTsa. — In a very interesting paper in 
the Anncds of Philosophy^ for August 1827, Dr Hodgkin and 
Mr Lister state the results of their microscopic observations on 
animal tissues, which differ much from those of an excellent ob- 
server, Dr Edwards of Paris. Dr Edwards maintains that the 
elementary parts of all the tissues are globular ; whereas our 
authors find that muscle, nerve, artery, and cellular mem- 
brane, are fibrous. The brain appears to have a globular struc- 
ture. The minute particles of milk are globular, but those of 
the blood are circular, flattened, and transparent. 

87. Camehpard. — Hitherto natural historians have commit- 
ted the same error with respect to the camelopard, that they 
have committed with respect to the rhinoceros, the elephant, and 
other large animals ; namely, the error of recognising only one 
species. The camelopard now at the Museum at Paris, differs 
in so many essential anatomical characters from the kind at the 
Cape, that it cannot be doubted that there are at least two kinds. 
The new one is called the Senaar Camelopard, from the name 
of the country where it lived. A curious circumstance recently 
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happened with reference to it Some Egyptians going to see it 
in the dress of their country, the animal gave evident signs of 
joy, and loaded them with caresses. This fact is explained by 
the lively affection which the camelopard entertains for the 
Arab to whose care it is entrasted ; and it was therefore natural- 
ly rejoiced at the sight of the turban and costume worn by its 
keeper. M. Mongez has been reading at the Academy of 
Sciences, a paper, tracing the natural history of the camelopard, 
from the testimony of writers who have spoken of it, either as 
having themselves seen the animal, or as having long lived with 
persons who were acquainted with and had observed it. He 
points out Moses as the most ancient writer who has mentioned 
the camelopard; expresses his astonishment at the silence of 
Aristotle respecting it, and concludes from that silence not only 
that the camelopard was at that time unknown to the Greeks^ 
but even that it did not exist in Egypt, as otherwise AristQtle^ 
- who had travelled into that country, could not have failed to re* 
mai'k it. The first living camelopard that appears to have been 
seen in Europe, was in the time of Julius Csesar, the year 708 
of the Roman era. After that period, it was introduced into 
Rome by the Emperors, on various occasions ; sometimes in th^ 
games of the circus, sometimes in the triumphs over the African 
princes. Albert the Great, in his treatise De Animalibus^ is the 
first writer of modern times who speaks of the camelopard. In 
1486, one of the Medici possessed one at Florence, which lived 
there for some time. It appears that the camelopard is some- 
times a very savage animal ; and it is supposed that the differ- 
ence in its character arises from a difference in its education and 
treatment. 

38. Hirudo muricata^ Linn. — It has been thought {Journal 
of Science^ No. xiii. p. 161.), that the ova and young of this 
species of sea-leech had remained unknown till this season (1827). 
It is but doing justice, however, to a distinguished observer of 
this place (John Graham Dalyell, Esq.) to mention, that, in 
the year 182S, he bred this animal in jars of sea- water, watching 
all the changes, from the laying of the ^[gB.to the evolution of 
the perfect animal. Beautiful drawinigs of .^^.oira and young, 
made in July 1823, and bearing that .^^t^ |ure now before us ; 
and in some MS. notes which acomPHm^JtllP dnnvings, Mr 
Dalyell remarks, " The Hirudo muricaia propn'^-''"- by eggs of 
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siogular conformation, forty or fifty of which are found de- 
posited in irregular groups, on shells or other substances. 
A short stalk rising from a broad thin sole, jSrmly attached 
to the substance subjacent, is crowned by a globular head, 
with a distinct umbilicus on the side. Here is contained a 
tenacious transparent albumen, of the faintest red. The egg is 
originally of a fine soft downy aspect, white, or rather tinged 
with the lightest carnation ; the umbilicus of beautiful orange. 
But the whole speedily akcrs, and in two or three days, be- 
comes of that dark uniform olive, under v/hich it always ap- 
pears when withdrawn from the sea. Each egg contains a 
single embryo, which, on attaining maturity, issues through the 
umbilicus. It is then about an inch long, and of a brown 
colour. Both eggs and young have been produced in my pos- 
session, from January until April.*^ Mr Dalyell has renuirk- 
od some curious facts respecting this animal. ^^ If solitary, 
it is torpid in confinement. But, on a stranger leech being 
introduced, both seem to experience very agreeable sensations. 
Their necks are intertwined, considerably activity is displayed, 
and one or more milk-white vesicles, resembling minute grains 
of oats in figure^ are seen protruding from the neck or its 
vicinity. Some observers have represented a leech, apparendy 
the muricatay with horns. Have they been deceived by the 
vesicles,— or is there really a leech with horns.'''" None such 
has ever occurred to Mr Dalyell among eiglit species of Scotch 
leeches, of which he possesses drawings and descriptions. 

39. The Elk. — That magnificent animal the elk, the monarch 
ef the northern forests, and which so greatly exceeds every other 
in size, is an inhabitant of the more southern latitudes of Sweden 
and Norway ; but is not found in Finmark. This animal pos- 
sesses, in a singular degree, the qualities of both the horse and 
the OK, combining the fleetness of the former with the strength 
of the latter in drawing burthens. In former times, when it 
was found in greatc-r abundance in Sweden, the powers of this 
animal were laoade subservient to purposes of pubUc utility ; and 
Fischerstrom informs us, that, in the reign of Charles the Ninth, 
elks were made use of ft»r the purpose of conveying couriers, 
and were capable of accomplishing, what would appear incredi- 
ble, namely, 36 Swedish miles, about 234 English miles, in a 
day, when attached to a sledge, which far surpasses the powers 
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of the rein-deer. Darelli, a Swedish gentleman, published, aome 
years ago, in the TransacUons of the Academy of Sciences (Ve- 
tenskaps Academiens Handlingar), an interesting account of the 
habits, as well as singular docility and sagadty, displayed by a 
male elk, which, having been caught when young, upon his 
property, had been kept domesticated by him for many years. 
He introduces some curious speculations upon the uses to which 
these animals might be applied in time of war ; asserting, that a 
single squadron of elks, with their riders, would put to immediate 
route a whole regiment of cavalry ; or, employed as flying artil- 
lery, would, from the extraordinary rapidity of their motions, 
ensure the victory. The facility with which they are able to 
cross rivers and broad fiords, would render them likewise ex- 
tremely serviceable during a campaign, for the purposes of re- 
connoitring, conveying despatches, &c. A remarkably fine liv- 
ing specimen was recently sent over to this country from Ver- 
meland, where it had been taken when young, and was intend- 
ed as a present to his Majesty from Mr Wise, the consul-gene- 
ral of Sweden. Notwithstanding it was tractable to a singular 
degree, an accident most unfortunately befel it, owing to the 
stupidity and neglect of its attendants, when on its road be- 
tween Harwich and London, which was the occasion of its death. 
Although not more than two years old, it was of the surprising 
height of nineteen hands (i. e, 6 feet 4 inches), being thus very 
much above what is considered a great height for a horse, viz. 
^xteen hands ; it had still not arrived at its full growth, and, in 
all probability, would have attained an additional foot *. — 
Brooke's Travels in Lapland f, 

ARTS. 

40. Green Fire, — This is made of equal parts of pounded 
nitrate of barytes and charcoal, well mixed together. It is used 
in ghost scenes, and gives out a greenish flame with a white 
smoke, and makes the countenance assume a deadly hue. 

41. Object of Embalming in Egypt — A French chemist, M. 
Julia Fontenell, in a discourse delivered on occasion of the o 
ing of an Egyptian Mummy in the Theatre of the Sorbonnc^ 

* Mr Pennant says, that the greatest height of the elk is seventeen 

•f A fine skeleton of the elk has hcen lately presenteil to the E 
College Museum, by Mr Seton of Stockholm. 




994 Scientific InteUigence.-^ArU. 

Paris, has* delivered an opinicm respecting the cause of embalm- 
ing in Egypt, that the Egyptians were led to it from physical ne 
oesfiity. During four months of every year, the inundatioii of the 
Nile covers almost entirely the wholeof the surfaceof Egypt which 
is imder cultivation. Under the reign of Sesostris, for an extent 
of territory of about ^£50 square leagues, there would be a pc^ 
lation of 62St^ persons per square league, which vrould preseol 
950,000 deaths per amnun. These corpses must be gotten rid 
of, either by burning or by intarment ; if the latter, they rauM 
be burned around the inhabited spots, or in those which were 
inundated by the Nile, and then the decomposition of these 
bodies would have been a source of infection ; and for bunung 
bodies thiH« was a want of a sufficiency of wood. But the soil rf 
£g}rpt aibounds in springs of natron, and sub-carbonate of soda; 
and as this substance is antiseptic, the inhabitants were natn^ 
rally led to preserve with it the corpses of the dead. In siq»* 
port of this opinion, that sanitary views alcme were the cause cf 
embalment, down to the third century, before the christiaB 
era, when the practice was discontinued, M. Fontenelle observed; 
that, during the whole of that period, the plague was unknown 
in Egypt, where it is now endemic. 

42. Lithographic Drawiiigs of the cekbraied Mcbstera €f 
different Schools, — Lithographic impressions of select draw- 
ings, by celebrated masters of all the schools, from the col- 
lection of the Archduke Charles, will speedily appear. This 
collection contains 14,000 original designs^ The work will 
be published in iivraisons, the number of which is not yet fixed. 
The early numbers will contain the Schools of Italy and Ger* 
many, and the latter the Schools of France and the Netherlands. 
A part will be published monthly. Each plate will be £6 
inches long, by 18 broad. — Foreign Qitarterly Review^ No. I. 

43. On Mosaic Printing, — Senefelder, the inventor of Li- 
thography, has discovered a new mode of printing from paint- 
ings, which has all the qualities of those executed in oil. He 
has termed it Mosaic Printings and it is remakable for its beau- 
ty, lightness, and durability. 

44. Fluid Telescopes. — Our readers will be pleased to Icam 
that the construction of fluid telescopes, first projected by Dr 
Blair, forms at present a subject of considerable interest in Lop.- 
don, Messrs W. and T. Gilbert, of Leadenhall Street, having 



latelj oompleted two, one of 6 inches, and the other of S\ apeN 
ture, which, as experimental results, are very satisfactory. The 
princi[^ of the construction, which is Professor Barlow\ pos- 
sesses scnne novelty, and some important advantages, one of tlic 
most valuable being, that the telescope may be made considera- 
bly shorter than in the usual refractors, without a correspond* 
ing diminution of the focal powers, the focal length being near* 
ly double the length of the tube, as in the Gregorian reflector. 
We arc assured that, with the small telescope, with a power of 
only 46, polaris is distinctly doubled, and the small stars well 
defined ; and with higher powers, all tlie double stars of 8ir 
William HerschcPs third class are distinctly separated, and se^* 
veral of the second class ; the larger teleso^ has not at preoent 
been submitted to so severe a test, but neither the maker, nor 
the projector, has any doubt of its answering equally well, and be- 
ix^ proportionally more powerful. Our correspondent, however, 
informs us, that, in the larger telescope, in particular, a second- 
ary spectrum is formed, from the irrationality of. the original 
spectra, which is very obvious on a Lyra and Arcturus, although 
scarcely perceptible with less luminous stars; but this, it is ex- 
pected, will be removed by the mixture of other fluids. We 
hope, in our next number, to be able to explain more particular- 
ly the nature of this novel construction, as well as to announce 
the completion of one of much larger dimtensions, as we under- 
stand it to be the intenUon of the spirited and ingenious makers, 
to carry the construction to its utmost possible limits. We can 
only say they have our- best wishes. It is always gratifying to 
see men of sound theoretical knowledge combining their efforts 
with others of practical skill and ingenuity, because, from such 
combination of talent, we have every reason to expect valuable 
results. In the present instance, these interesting experiments are 
in excellent hands, and we cannot but look forward with confi- 
dence to their ultimate success. 



STATISTICS. 



45. View of the Scientific and Literary State of di^ 
parts of Italy, (Revue Encychp, Jan. 18S7.) — In th 
count of the State of Literature and Science in Italy, d 

more said of the former than of the latter ; nevertheless, it 

1^1 
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the constantly increa^ng progress of civilization in the difiiereiit 
parts of that country. The two cities which present the moit 
brilliant results in this respect are Florence and Milan ; tbej 
cultivate at once, and nearly with the same success, the scimoeB, 
letters and arts *. In each of these two capitals vast enterprises 
are entered upon for the publication or reproduction of esteem- 
ed works, new or old. Venice, formerly so active, seems now 
immersed in torpidity, unless with respect to the fine arts. 
The same is to be said of Genoa. Turin publisher memoirs, 
but with less zeal or splendour than Milan. Naples furnishes 
excellent works on the antiquities which surround it. What 
shall we say of Rome ? There is nothing of importance done 
there now, excepting in philology. It would be unjust to over- 
look Bologna, which is distinguished in the medickl sciences, i» 
mathematics and painting. In fine, the great number of Aca- 
demies, and learned and literary societies existing in Italy, pro^ 
that, in that country, the improvement of the human mind is 
every where considered as an important object. 

46. Number of Crimes in Prussia, — In the Arvncdes sur 
V Administration interieure de FEtat, a very useful work, pub- 
lished by M. Kamps, there is contained some very interesting 
information respecting the crimes committed in Prussia. It is 
truly remarkable how much their number varies according to 
the different provinces. The province of Pomerania stands in 
.the first rank as to morality. Among 4,760 individuals, there 
was only a single criminal. In the lowest rank are found the 
cities of Cologne, Aix-la-Chapelle, Dusseldorf and Munster, 
where one criminal is reckoned in every 400 individuals. It is 
the same with regard to robberies. In 6432 Pomeranians, and 
in 3000 inhabitants of Eastern and Western Prussia and Sile- 
sia, there is not more than one robber. But there is reckoned 
one for every 800 inhabitants of Treves and Coblentz ; and the 
same for every 400 inhabitants of Aix-la-Chapelle, Dusseldorf, 
Cologne and Munster. • Wherever there are most holidays, 
there also are most robberies. Other crimes, however, are pro- 
portionally rarer in those cities. At Aix-la-Chapelle and Co- 

• Each of them publishes a great number of journals, especially Milan, in 
which there are so many as twenty on science or literature. 
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Jogne there is but one murderer out of 60,000 individuals, and 
the same out of 85,000 in Saxony and in the country of Muns- 
ster. But the country in which most crimes are committed is 
the district of Marienwerder, wher^, out of ^,000 individuals^ 
there is one murderer. 



NEW PUBLICATIONS. 

lUustrations of Zoology ^ being representations qfnew^ rare^ or 
otherwise remarkable subjects of the Animal Kingdom^ drawn 
and coloured after Nature^ with Descriptive Letter-Press. 
By James Wilson, Esq. F. R. S. E. Member of the Wer- 
nerian Natural History Society. William Blackwood, Edin- 
burgh, and T. Cadell, London. No. II. 

An our last Number we gave a brief account of the com- 
mencement of a periodical work, the first of its kind attempted 
in Scotland, embracing the whole range of Zoology, and of a 
nature sufficiently general and miscellaneous to prove attractive 
to 4 numerous class of readers, though devoted to the illustra- 
tion of a single science, — that of Natural History. Of its plan 
and execution we augured well, and our hopes have been in- 
creased, rather than diminished, by a perusal of the second 
Number. We again, therefore, recommend it to the attention 
of our readers, not only as a novel and highly interesting addition 
to our stock of scientific publications, but as an earnest and 
forerunner of a more general taste for the pursuits of natural 
history, than has hitherto been manifested in Scotland. In- 
deed, the genius of the artist, and the skill of the typographer, 
have been all along so sparingly employed in aid of the natu- 
ral sciences in this quarter of the island, that little can be said 
either in reprobation of the lukewarm patronage of the pub- 
lic, or in favour of such works as may be iillifflftiij have suf- 
fered from the darkness of an undeserved .obHlrionT^lE'hQm the 
well known fact, however, that many Yolumeay in ' nart- 

ments of literature, of the most dqpmt and oi )rl. 

had proceeded from the Scotch press, iMoi^ vn 

fairly inferred, that it was rather from ;i <^ ). 
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lie encouragement than any want of skill in the profession, thst 
9o little had been done in illustration of scientific subjects. We 
are sanguine that a better, or more extended, taste is now pre- 
vailing, and that the success attending the execution c^ sudi 
works as that now before us^ will be commensurate with the 
higher and more impro^'t^d character which they have assumed. 
Without quoting the tritest maxim of political economy, it may 
indeed be assumed as certain, thut the advantage will prove re- 
ciprocal, and that a more general taste for ornamental wcnrks of 
Natural History will be met by ccnresponding exertions on the 
part of those whose productions will reflect no discredit dtho* ' 
on tlie art, the science, or the literature of Scotland. 

The present Number of Mr Wilson'^s Illustrations contaiiis 
six coknired representations of remarkable animals. The first 
Plate is devoted to the Asiatic and African Orang-Outang, and 
is engraved after admirable drawings from life by the late Mr 
Howitt. The figures of the Asiatic species especially, pour- 
tray the character and aspect of that singular animal in a maa- 
ner superior to what we have yet observed in any former ref»e- 
sentation of it. They greatly excel that of Mr Sydenham Ed- 
wards, which we believe was taken from the same individual. 

" Allied," Mr Wilson observes, " to the human race by a grotesque re^ 
semblance in their form and structure, the principal species of this numermn 
and diversified genus (Simia), ^miliarlj called Apes, Monkeys, and Baboons, 
have for a long period excited the attention of the philosophical anatondit 
and natural historian. The labours of Camper, Tyson, and TUesius, of OeoC- 
froy, Lacepede, Audebert, Blainville, and the Cuviers, have been successiTe- 
ly bestowed on the illustration of this tribe of animals ; and though many 
points in their history still remain obscure, a considerable advancement hat 
no doubt been recently made towards their complete elucidation. It would 
take long to tell of the numerous subgenera which have been formed in the 
course of their systematic arrangement ; and as these may be more conve- 
niently discussed in a future Number of this work, in which I shall have oc- 
casion to describe some of the monkey tribe, properly so called, I shall con- 
fine my observations, for the present, to the first division of the genus Simmy 
viz. the Greater Apes, or Orang-outangs. 

^*' It appears probable, that the ancients were not acquainted with either 
the African or Asiatic orang-outang, although a passage in the Periphu Han^ 
noma has been supposed by some authors to indicate the chimpanze with suf- 
ficient accuracy to establish their knowledge of that species. The JPUbeom of 
the Gredu, and the Simia of the Latins, of which we have notices of a su^- 
ciently imperfect nature in the works of Aristotle and Pliny, seems to hsf9t 
been no other than the magot or Barbary ape (the Simia Inmtw of modein 



Scieniific Intelligence, — New Publ*cai%(m^. 9S9 

timeii), which, in a state of domestication, breeds in France, and still occurs 
in a wild state, on the least accessible parts of the rock of Gibraltar. No 
doubt, in the pUheeus of Galen, a double opening is said to have been observed 
in the cavity of the larynx, a character believed by many to be peculiar to 
the onmg-outangs, and Camper was certainly of opinion that that ancient 
idijsidan had anatomised and described the last-named animal ; but M. De 
jBiainville has lately exhibited conclusive evidence, that the subject of Ga- 
len's observations was no other than the common magot. The Simia Pot^ea^ 
rioy as indicated by Aristotle, appears to have been a baboon ; and, in regard 
to the Kebas or varied monkey, the CaUHMna (beautiiUl-haired) or gicen mon- 
key, and the CercopUheeoa or long-tailed guemon, which, I believe, constitute 
the remaining species of the genus described by ancient writers, none of these 
has ever been confounded with the subjects of the present inquiry. The 
orangs, or greater apes, have been divided into several subgenera, which 6i£» 
fer in locality, colour, and relative proportions, but agree in having the hyoid 
bone, the liver, and the caecum, formed like those of man." 

Our author then enters upon the first division of the great 
Linnaean genus Simia, viz. the subgenus Troglodytes^ of which 
he gives the characters, and then detiuls the natural history 
of the only species which it contains, the Man of the Woods, 
or Homo sylvestris of Tyson, commonly called the Black 
Orang-outang. These details are commenced mih the foL 
lowing introductory paragraph : 

'' Although the Black or African Orang of all known animals bears the 
greatest resemblance, both in &ce and figure, to the human species, and, in 
consequence of this resemblance, has not only been honoured by the foremost 
place in our arrangements of the brute creation, but even placed as co-ordi-* 
nate with Man himself, he owes this elevation much more to his organic 
structure than to any real superiority in his mental endowments. In a state 
of domestication, he is &r surpassed in acquired wisdom both by the dog and 
the elephant ; and even the much*vaunted instinctive intelligence of his na- 
tural condition is inferior to that of several four-footed creatures. That his 
movements and modes of life should approximate in some d^ee to those of 
the ^ nobler savage,* is a necessary consequence of his physical structure, by 
which he is also enabled, in captivity^ to imitate more closely than any other 
animal, the external actions of mankind ; but the moral and intellectual at- 
tributes with which he has been gifted, must be referred to the fertile imagi. 
nation of the natural historian. An historical account of the Orang-outang 
would indeed prove little else than a summary of error and misrepresen- 
tation. To say nothing of the female described by Dr Bontius, the modesty 
of which was so great, that she could not endure to be looked at by such ef 
the learned £8cuh4)ian*s male ^ends as were strangers to the domestic cif^ 
even the sage Linnmus^ in an early edition of the Sygtema Naturae has zscfi 
ed hiB HmM nooturruM, or Night Wanderer, as thinking after the fiidrfil 
an intelligent creature, and giving utterance to his thoughts in m uM$ 
language. The history of these animals, as given by Bufibn, is equaflf 
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Mtk&ctor/, He evidently confounds two distinct kinds, the Chimpanz^, 
Jocko, or African Orang-outang, and the red or Asiatic species ;— the former 
of which is the Simia trttghdyUs (Plate V. Fig. 2.), the latter the Sima mI^ 
f«» (Plate V. Fig. 1. and 3.) of systematic writers. It seems the more re- 
■Buurkable that these two creatures should hare heen thus blended into one, 
M they not only differ so widely in their external characters, but have an 
entirely different geographical location ; the Chimpanz^ or Black Onuig« 
being confined to Africa, and occurring chiefly in the districts of Congo and 
Angok) whereas the Red Orang is an inhabitant of the south-eastern parts 
«f Asia, and the great Islands of Borneo and Sumatra. Passing by the im- 
postures of Gramelli Carreri, it may be asserted, that the equally amusing, 
and scarcely more authentic, narratives, which Buffon and others have com- 
piled from the writings of Francis Pyrard, Father Jarrie, Guat, and Froger, 
must be consulted with an extreme degree of caution, by whoever se^ to 
aCudy the genuine natural history of these extraordinary creatures. We 
have in truth little of what is really authentic, especially in the history of 
the- African Orang ; the more detailed and accurate narration of some recent 
observers being applicable chiefly to the Asiatic species.*' 

The history of the Black Orang is followed by that of the 
brown or Asiatic species, of which many amusing particulars 
are given from the pen of the late Dr Clarke Abel. The se- 
cond plate represents a South American bird, of very rare oc- 
currence, called the Quezal^ which Mr Wilson classes with the 
Curucuiy under the name of the Golden Trogon. This is the 
species which has lately excited so much admiration in the Edin- 
burgh Museum. The following is its description and history, 
as given by Mr Wilson : 

^' Head, neck, breast, back, scapulars, wing and tail coverts, of the richest 
golden-green, with vivid reflections of blue and yellow. Primary and secon- 
dary wing-feathers very dark mulberry-brown, approaching to black. In- 
fbrior parts, and imder tail-coverts, of a deep carmine-red. Tail black, ex- 
cept the two outer feathers, which are white, with black quills and bases. 
The two central upper coverts of the tail of extraordinary l^hgth and bril- 
liancy. Bill in the living bird orange-red, changing some time after death 
to yellowish horn-colour. Feet and legs dark brown or black. Tarsi short, 
and covered with blackish-brown feathers, edged with golden-green. Claws 
brown. Colour of the iris unknown. 

" Of the splendour of this rare and remarkable species, neither description 
nor delineation can convey any adequate idea. The greater proportion of its 
plumage is apparently composed of burnished gold. The head ornamented 
by a brilliant crest of decomposed barbs, the wing-coverts &lling in flakes of 
golden-green over the deep purj)lish black of the primary and secondary quill- 
feathers, the rich carmine of the lower parts bestowing a warmth and depth 
of effect which no Venetian painter ever equalled; and the long, waving, and 
highly metallic feathers of the tail-coverts extending more than twice ^e 
length of the whole body, present a combination of beauty probably unex- 
ampled among the feathered tribes. ^ ' 
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^ We imfortiniatclj know little or nothing of the natunl hIsUny ^ tU* 
beiutiful bird. It is greatlj prized by the native tribes of thoee countries 
in which it occurs, who make use of its skin as an ornament of dress, wben 
clothed in more than usual pomp, ' with feathered cincture bright.* The lolig 
liBatherB of the tail-covers are also employed in the head-gear of the PeniTiaD 
damsels of the bluest rank. It is considered as a gift worthy the acoeptaace 
of,a king, and is occasionally presented as a mark of honour to the eiivoj of a 
fiureign state. I belieye the first specimens, ever seen in this country, were 
lately brought firon Vera Paes, in Central America, by J. C Sdienley, Esq. 
who obtained them in the course of his diplomatic mission, and kindly trms- 
mitted one to the Edinburgh Museum. The finest example of the kind in 
Europe, is in the possession of the family of the late lamented Mr Canning 
to whom it was likewise presented by Mr Schenley. 

.^ Owing to the great extent of the two central feathers of the upper oo- 
verts of the tail, I have been obliged to reduce the figure, on l^late YI* to 
one-half of the natural size. In Mr Canning's specimen, these beautifiil 
plumes measured three feet and a half in length. The female of this bird is 
not yet known to naturalists ; firom which it may be inferred, that her plu- 
nige is less magnificent than that of the male, and that, being consequently 
held in lower estiouition, she is less firequently sought for or obtained." * ' ^ 

' The third Plate contains a figure of the Scarlet Ibis in a pe- 
culiar state of plumage, exhibiting the natural transition from 
the Tantalus Ftisctis of Gmelin to the Ibis ruber of Cuvier, in 
other words the passage from youth to age, through the inter- 
mediate condition of adolescence. The letter-press description 
of this and the foregoing plate, is preceded by a short intro- 
duction to the orders and genera to which the species repre- 
sented respectively belong. The fourth and concluding Plate, 
exhibits a picture, of the size of life, of that unique bird from 
the northern regions, named, by our intrepid and distinguished 
countryman Dr Bichardson, Ross'^s Gully drawn from the only 
known specimen, which was some time ago presented to the 
Edinburgh Museum by the Lords of the Admiralty. Its de- 
scription and history conclude the second number of Mr Wil- 
song's Illustrations. 

% A Tabular and Proportional View of the Superior (Alluvial 
and Tertiary Formations )y Supermedial (Sec 
and Medial Rocks (partly Secondary and pa/rUj/ 3 
Rocks.) By Henry T. De la Beche, F. &••& 
F. G. S. &c. William Phillips, London. - ^*| 

We recommend this interesting tabular view to 
of geologists, particularly those who are studying the ^^ 

JULY— SEPTEMBEE 1827- ^ ^ 
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fkal relations of the rock formations of Great Btftaihl 'Tlie 
piractical miner, the coal viewer, even the road-tnakeir,' ' wiirftid 
it to his advantage to consult M. De la Beche'^s table 'of fblf- 
/nalions. 

9. A Tabular View of Volcanic Phenomena^ comprising a List of 
tht Burning Mountains that have beeh noticed ainnjfjtin^e 
since tlie commencement of historical records^ or which ap- 
pear to have existed cU antecedent periods ; together witlh 
the deUes of the respective Eruptions, and qf the .pfiii^f)^ 
Earthquakes connected witk them. By Chaslibs He^^hy 
[Daubeny, M. D. F. !ft. S., Professor of Chfttmsti*y in the 
. Univeraity of Oxford^ &c. Intended as a Companion to 
the Description of Active and Extinct Votcanoes lately pub- 
lished by the s^nie Author. W. Phillips, London; 9* ViQi;(»i|t, 
Oxford ; J. Black, Edmburgh. 

The excellent descriptive work on volcanoes by Dr Daubeny, 
and the previously published *< Considerations on Violcanoes,^ 
by Mr Scrope, have directed the particular attention of British 
geologists to volcanoes. The subject b still in its infancy, and 
dierefore we hail with pleasure every contribution which adds 
to our information, and extends our views, in regard to vol- 
canic agency and phenomena. The beautiful tabular view of 
Dr Daubeny presents at a glance a well arranged, accurate, and 
comprehensive view of much that is interesting in volcanic his- 
tory and description, and therefore we do not hesitate recom- 
mending it to the attention of the geologist. 

4. Memoir on tlie Geology of Central Frdnce ; ihcludhig the 

Volcanic Formation of Auvergne, the Vetajfo pn^ the Viva- 

rais. By G. Poulett Sceope, F. R, S. ]V)[. G. S. &c. 

• London, Longman, Rees, Orme, Brown, and Green. 4to, 

with volume of coloured Plates. 1827. 

This work we consider as a more valuable contribution to 
9cience than that previously published by the Bane- very active 
and ingenious geologist. We can bear testimony to the accu- 
racy of his descriptions, and the correctni^. .of his numerous 
' illustrative geological sketches. There is lesa of speculative 
geology in this volume than in the former, a. quality which con- 
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fen OB it a Ug^ Kiendfic character- Mr Scrape, ve und^r- 
■taitd, a young ; ao much tbe better ; for with hii excellent ta- 
lent fiar obaervaljon, combined witb his eDthusiasin, and great 
activity, much may be expected to resuh frooi his future la- 
bours. 



lAtt ^Patents, granted in Engiand, Jrom 9Sth Mag/ to ISlh 
V August 1887- 

-.' 1827- 
"tSkj 36. To W. J. H. Rood, of Arundel Street, Stnnd, IJeutiHiBnt, B. N. 
'1 fijT improvements on pumpa, chieflj applicable to abipf. 

.1 To G> Bboozs, of Bagnigge WeU«, for improvamenti in tbe con- 

■tniction of wheeled-carrUges. 
To T- Clakke, of Muket HarboTougli, Ibr iniproTenimt* in manu- 
'"' ' bctmlnf; carpets. 

>0tuie 'l> ini Ma.cai.it JSjjxm, of GlaRgow, fbr inachineij &r prefilpg boards 
for floodng and other purpoaea. 
8. To J- W. Clabik, of Tiverton, for bia ImproTed mode of attacblng, 
-'.''' '' fixljig, or securing tbe deade^rei to the channels and alileaofsblpB. 
,^ TB J. C. Daxibll, of Stoke, Wiltshire, for !iIiprore;iieiits in pre. 

,*..■ ■ paring wire carda, and dreaaing woollen and other cloths- 
;,,, To C. Paii-Lipa, Esq. of Rucheater, Captain B- N. for tmprove- 

inents on capstans. 
IS. ToHdgb Etaxb, Qf Great Sucre/ Street, Surrey, J4fU^eaaiA of 
Muines, and W. B. Hul Kino, of No. 66, Saov HUl, fortheir 
N«w table apparatus to promote the ease, comfort, and economj 
of p^Donaat sea. 

15. To B. Dox, of No. S, I^ower James Street, Golden Squv«, London, 

miUirTlgfat,and A. 8>iiTH,ofNa. S8, Wells Street, Oz&nd Street, 
builder, fiir their methods of oalring shutters and blinds of iron 
or steel, or any oth^ metal, or composition thereof t and improved 
methods of conntructing and fixing shutters and blinds of Iron or 
steel, or any other metala or materials, and methods of uniting in 
Gutters tbe double properties of shutters and blinds. 

16. ToS.BoBtHeo}r,ofLeeds,flax.dresaer, furimpravemantsinmachi- 
' nny for hacklinff or dressing and cleaning Iiemp, flax, and tow. 

•■'' To L. Dkxixk, of King's Arms Yard, Coleman Street, London, 

Ksq. fbr improvementa in machineiy, communicated from abroad, 
fbr ihe puipoae of spinning wool, cotton, ami other fibrous sub- 

21. ToRear-AdmiralHEMHTBAFEs, 

,, . ' anewsyttem of mgnals; flrstjfoi 

of flags, &o, In which system tt 

hovtofbre served to distinguish 

^ may b« dispeasad will 

■■■■• .-'■- .1- it,.f\) il:-. 
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ing, by night, bj means of light; and which, iryitetn of {Sigpakii > 
more conspicuous, expeditious, and certain, than any hitherto em- 
ployed. 
June fa To Lieutenant Jaxes Ma&shall, of Chatham, Kent, for improve- 
ments in mounting guns or cannon. 
28. To JoHK Feltok, of Hinkley, Leicestershire, for a machine for 
^ an expeditious and correct mode of giving a fine edge to knives, 

razors, sdssors, and other cutting instruments* 
To Thomas Fuller, of Bath, for improvements on wheel-carriages. 
July 9. To Walteb Haxcock, of Stratford, Essex, for hi3 improvements 
on steam-engines. 
4. To WiLLLOf Wilson, of Martin Lane, Cannon Street, ior extract- 
ing spirits and other solvents used in dissolving gums and other 
articles employed for stiffening hats, &c and converting such spi- 
rit (after rectification) into use. 
To RzKE FLOBEyTiK Jekab, of Bunhill Row, for improvements 

in lamps. 
To Geo&oz Poultok, of Stafford Street, Old Bond Stxeet, for an 
instrument for writing, which he denominates a self supplying pen. 
To Tboicas Sowebby of Change Alley, Comhill, fi>r improvements 

in the construction of ships* windlasses. 
To Rene Flobentik Jenab, of Bunhill Row, for his method of 
filling up, with metal, or other suitable material, the holes or in- 
terstices in wire-gauze, or other similar substances, which he de- 
nominates metaUic linen. 
12. To John Skeltok Shemtok, of Husband Bosworth, Leicester- 
shire, for improvements in the mechanism of water-closets* 
To Edwabd Babnabd Deeble, of St Jameses Street, Westminster, 
for a new construction and combination of metaUic blocks for form- 
ing caissons, jetties, piers, quays, embankments, light-houses, 
foundations, walls, &c 
To RoBEBT Yazie, of York Square, St Pancras, Middlesex, for im. 
provements in processes, utensils, and apparatus, applicable to the 
preparing, extracting, and preserving various articles of food, the 
component parts of which are of different dimensions, proportionate 
to their uses. 
18. To William Chubch, of Birmingham, for improvements in appa- 
ratus for spinning. 
18. To Geoboe Akthony Shajip, of Putnej, for an improved table 
urn. ^ 

, To Robebt Mobe, of Underwood, Stirlingshire, distiller, for im- 
provements, communicated from abroad, in the process' o^^rep^ ^^ 
ing and cooling worts or wash firom vegetable substances, for the 
production of spirits. ; 

To Edwabd Dodd, of No. 62. Berwick Street, for improvements on 
piano*fortes. 
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ifutt I. To Thokas Feck, of St John Street, Clerkenwell, i^r a revolving 
Bteam-engine. 
To William Parkiksow, of Barton-upon-Humber ; and SAxmu. 
Ceoslet, of Cottage Lane, Citj Road, Middlesex, gas-apparatus 
manu&cturer, for an Improved method of constructing and work- 
ing an engine, or producing power and motion. 
To Joseph Maudslat, of Lambeth, for an improvement on steam- 
engines. 
^ To Lionel Lukik, Esq. of Lewisham, Kent, fi)r improvementa, 
partly communicated from abroad, in collars and saddles for draught 
and carriage horses. 
To EuoEinE Dtr Meskil, Esq. of Soho Square, for an improvement 
in stringed musical instruments. 
4. To Akthoxt Scott, of South wark Pottery, Duriiam, fbr an appa- 
ratus for preventing the boilers of steam-engines, &c. becoming 
fi)ul, and for cleaning the same. 
To Peter Burt, of Waterloo Place, Limehouse, mathematical in. 
strument maker, for an improved steam-engine. 
13* To John Underbill, of Parkfield Iron-works, Wolverhampton, 
iron-master, for improvements in maciiinery for passing boats, &c. 
from a higher to a lower, or a lower to a higher level, with little 
or no loss of water ; also applicable to the raising or lowering of 
weights on land. 
To William Dickinson, of Bridge Street, Soudiwark, for an im- 

proved buoyant bed or matrass. 
To Thomas Breidenback, of Birmingham, for improvements on 
bedsteads, and in making articles to be used in various ways, with 
bedsteads, from a material hitherto unused for such purposes. 
To W. Alixis Jarrin, of Bond Street, confectioner, for improve- 
ments in apparatus for cooling liquids. 
14.^ To William Chapman, of Newcastle-upon-Tyne, for improvements 

in waggons for railways. 
15. To Henrt Pinkins, of Philadelphia, North America, and of the 
Quadrant Hotel, B.egent Street, for an improved apparatus for ge- 
nerating gas, to be applied to lights and other purposes. 
To William Spong, of Aylesford, Kent, for an invention for dimi- 
nishing friction in wheel-carriages, water-wheels, and other rota- 
tory parts of machinery. 

\ ■ . \,^ \ .,jff. ' . 1 ! ■ ] 

list (^ PaUfUs graaUed in Scotland Jhym 14^. 

September 1827. i;, 

1827, >^i^ 

June 14. To Philip ^is:<y^ Heisch of America Square^ in 

don, mercliant, for an invention communictftfd to 

foreigner residing abroad, with whom he is 

Improved Machinery for Spinning CotUm.** 
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30. To Sotouov E0BIV8OV of Leeds, in the countj of York, flax- 
dresser, for an invention of '' Improvements in Machinery for 
Hackling or dressing and clearing Hemp, Flax and Tow.** 

Ji43r 2. To liAMBXiiT DsxTBa of King*8 Amu Yard, Coleman Street, in 
the city of London, Esq. for an invention communicated to him by 
a certain fta^gaer n^sidi^g lUiropAf \*' of certain Improvements in 
Machinery for the purpose of spinning Wool, Cotton, and other 
fibrous substances." 

'y'-"' 5. ToTzicoTHy BvKSTAtvmnd Jobv Hau^jhoth of. t^ri|hy^gin|ffy, 
for an invention of *' certain Improvements on Jj^owmotiye or 
Steam-Carru^^es;" - l/ 

A^g; 4. To EoBEKT MoBJE of Underwood, in the «ouii4iy of ^tir^i^ ^ 
tiUer, for an invention communicated to bimby ocvtain Ibi\9«g09r8 
residii^ abroad, and discoveries made by himself, ^ ^fcmctnm Pro- 
cesses for rendering Distillery Refiise productive oSHpbn^^.j^ 
To BoBEaT MoiiE of Underwood, in Vae county "df ^Cirluigf^ 

residing abroad, and discoveries made by hilaiH^f, ^^^erUhmUh* 
provements in the process of preparing ai^l (^'oii!]^ WJ>?0|r<H^Wa8h 

;t :.> . . fi^om vegetable substaiH^ for the production tof S^iiflb,.'^'- ')^^^ 
& To William Chubcb of Birmii^ham, in the CQvktjr ^ Wtorwid, 
Esq. for an invention of ^^ certain Improyism^^ in A]${)iuv^ &r 
spinning Fibrous substances.'* ''^ 

23. To Cbaiili:^ Phillips, Es^ of IQ^H^hesteryiii thf^ pounty k^ £mt, 

*« ' Captain la the Boyal Navy, for ipi.inveptjura. of ^^ oertaiii m^ 

provements on Capstans.** 

Sept. & To Gabaiel de Sobas of Leicester Square, in the county .4»f Middle- 
sex, St ACE Y Wise and Chables Wise of M^dstoiie, in the 
county of Kent, paper.makers, for an invention fcommunicated to 
■r'-- them by a foreigner residing abroad, '' of certain Improvements in 

Sizing, Glazing or beautifying the materials employed in the ma- 
nu£u:turing of paper, pasteboard, Bristol boav^ and other sub- 
stances.*' 
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Plate I. Fig. 
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> 1. Apparatus for collecting gases evolved ^bmlLljulds sub- 
nitted to galvanic action. Fig. 2. Paragrele^^or protJi&^WnDm 
hail. 
II. Bepresentation of the bhatee, or Hindoo beUovs. ^ ,^ . ' ^ \\ 
HI- Illustrative of the structure of the feathers of ^^ffm^nt jtisuis of 

birds. . '■' ' '^^ 

IV. Illustrative of Mr Blackader*s accouftt efS^'vemi^^^ie^^i^nafk bo- 
realis, observed at Edinburgh ;iii Jatiuai^ U{?1^,;ffl|,j(||^^ven 
Ih next Ntwiber. ■ :• ..n.- «, .,,, -^? 0/ JirW^^nhio;} 



408 INDEX. 

Breithaupt, Professor, his account of osmelite, 271. — of a new apeciei 
of pyrites, 271.-.^-of Russian platina sand, 271. 

Brocchi, Professor, notice respecting his death, 383. 

Brome detected in salt springs, IBS. 

Brick tea, notice respecting, 888. 

Bnigniere, M. notice respecting his memoir on the European moun- 
tains, 383. 

Buildings, materials used by the Romans in their, 24<6. 

CadeU, W. A. Esq. his description of the Hindoo bellows, 84. 
Camelopard, notice respecting its horns, 388. 

— »— notice respecting a new species of, 390. 

Gates containing fossil oighnic remains, rule to be followed in examin- 
ing, 382. 
Celestial phenomena from July 1. to October 1. 1827, 179. 

from October 1. 1827 to January 1. 1828, 373. 

Changes which life has experienced on the globe, 298. 

Chemistry, notices in, 183, 380. 

Christie, Mr S. H. his theory of the diurnal variation of the magnetic 

needle, 356. 
Chrome discovered in yariotls minerals, 385. 
Coal, M. Karsten's observations and experiments on the different kinds 

of, 60, 322. 
Coal-field of Brora, account of the, 188. 
Cock of the woods, account of its manners, &c. 194. 
Cocoa nut, double, native of the Seychelles, 192. 
Cotton of the ancients, notice regarding a memoir by M. M<mgay on 

the, 387. 
Cow-tree of the Caraccas, Mr D. Lockhart^s observations regarding it, 

335. 
Crawfurd, Mr, account of his mission to Ava, 359. 
Crimes in Prussia, 396. 
Cross, luminous, in the heavens, 380. 
Curved lamellar heavyspar, a new species, 386. 
Cuvier, Baron, his biographical memoir of M. Adanson, 1«— ^ Dr 

Priestley, 209. 
■ M. Frederick, bis observations on the domestication of mam- 

miferous animals, 303. 

Daubeny, Dr Charles Henry, his tabular view of volcanic phenomena, 
402. 

Dichroite polarizes light, 1 78. 

Disasters of Tivoli, 301. 

Diurnal variation of the magnetic needle, Mr S. H. Christie's theory « 
of the, 356. 

Dolphin, M. F. Tiedeman's account of the brain of the common, 290.. ..,, 

Domestication of mammiferous animals, M. Frederick Cuvier's re- 
marks on the, 303. ^^, 

Don, Mr, his notice respecting the cow-thee and nutmeg, 336. 

Dunlop, Mr James, his experiments with bottles iutikitf iM s^'^lSl * ' 
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Dutch East India possessions, notice respecting Dr Bhiine's intended 
work on the botany of the, 386* 

Elephant, Asiatic, height of the, 388. 

Elk, notice respecting the, 392. 

Embalming, its object in Egypt to prevent contagion, 393. 

European mountains, notice respecting M. Bruguiere's memoir, on the, 

383. 
Expedition, Overland Arctic, notice respecting the, 347. 

Filtering stone of Teneriflfie, notice respecting it, 384. 

Fluid Telescopes, notice respecting, 394. 

Fluoric and muriatic acids in apatite, 385. 

Fluoric acid in felspar, 386. 

Flustrse, Dr Grant's observations on the structure and nature of, 107, 
337. 

Food, comparative nutritious properties of different kinds of, 140. 

Fossil mammifera lately discovered in Auvergne, 383. 

Fossil animal remains, rule to be followed in examining caves contain- 
ing, 382. 

France, Mr Amott*s tour in the south of, 157, 350. 

Eraser, Mr W., his account of Benefit or Friendly Societies, 122, 276. 

Gases evolved from liquids submitted to - galvanic action, Mr Robert- 
son's account of an apparatus for collecting the, 44. 

Geology, notices in, 188, 382. 

Geology of Central France, Mr G. P. Scrope's memoir on the, notice 
respecting it, 402, 

Gill, Thomas, Esq., his account of a mode of coating small articles of 
metal willi tin, 140. 

Glaukolite, a new mineral spedes, described, 385. 

Gmelin, Professor C. S., his chemical examination of tourmaline, 274. 

Gossamer, notice respecting, 368. 

Graham, Dr, his catalogue of rare plants flowering in tb^ EdBnbvrgh 
Royal Botanic Garden, 174, 371. 

Grant, Dr R. £., his observations on the structure and nitiuv of Flns- 
tra, 107, 337. 

Green fire, method of producing, 393. 
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Haidinger, W. Esq., his account of lospyre, 263. ' * 

Heat extracted from air by condensation, Mr Ivory's new law of, r 

futed, 149. 
Hindoo Bellows, Mr Cadell's description of the, 84. 
Hirudo muricata, notice respecting the, 391. 
Hybrid between a stag and mare, 390. 
Hydrogri|^y, notices in, 381. 
Hydroulfcite, notice respecting it, 385. 

IllustrstiOM of Zoology, notice reapecting Mt J. Wikon's, 199, 397. ' 
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Ilmenite of Siberia is polygmite, 187. 

is axotomous iron glance, 386. 

Innes, Mr George, bis calculations of Celestial Phenomena, from July 

1. to October 1. 1827, 179 — from October 1. 1827 to January 1. 

1828, 373. 
Iron, M. Ant. MuUer s obserrations on, 185. 
Isopyre, Mr W. Haidinger's account of, 263. 

Dr Turner s chemical examination of, 265. 

Italy, view of science and literature in different pai*ts of, 395. 

Jones, Dr Thomas P., his method of polishing ivory, bone, horn, and 
tortoise shell, 141. 

Karsten, M., his observations and experiments on coal^ 60, 322. 
Kirauea, Mr Stewart's account of an ascent to the crater of the great 
volcano of, 45. 

Lacepede, Count de, biogrephical notice of, 267. 

I^atta, Dr Thomas A., his observations on the climate of Spitzber- 

gen, 91. 
Lemur tardigradus, account of its habits and characters, 195. 
Life, changes which it has experienced on the globe, 298. 
Lights, polar, in Siberia, 381. 

Linen, fine, Dr Scott's remarks on that of the Scriptures, 7 1 . 
Lithographic drawings of the celebrated masters of different schools, 

notice regarding, 394. 
Lockhart, Mr David, his observations on the cow-tree and nutmeg, 335. 
Luminous cross in the heavens, 380. 

Macgarvie, Reverend John, his thermometrical observations made at 
Pitt-Town in New South Wales, 234. 

Macgillivray, Mr W., his description of the covering of birds, 253. 

Magnetic needle, Mr Barlow's remarks relative to Captain Sabine's ex- 
periments on the dip and intensity of the, 142. - 

Magnetic influence of the heat produced by the solar rays^ 170. 

Magnetic needle, Mr Christie's theory of the diurnal, variation of 
the, 356. 

Materials employed by the Romans -in their buildings, 246. 

Meikle, Mr Henry, his refutation of Mr Ivory's new law of the heat 
extracted from air by condensation, 149. 

Meteorology, notices in, 376. 

Meteor, a fiery one seen at Laytonstone, 380. 

Microscopic observations on animaV tissues, 390. 

Mineralogy, notices in, 187, 385. 

Mineral waters, Dr Daubeny's circular respecting, 382. 

Miller, P. Esq., his account of Symington and Bell's pretensions to 
be considered the original inventors of steam. nayigatian> 87. 

Mosaic printing, notice regarding, 394. 

Mountains, notice respecting M. Bruguiere's memoir on those of £u* 
rope, 383. . v . „ 
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Smttht Rer. Itbi Mi tiMrin tsgM Ml tk hytomAli if tbr chfaMiqr 

swallow, SSI. 
Sodeties, benefit or inendly, Mr W. Fraaer's memoir oa the luttory 

and constitution of, 199^ 976. 
Sound beard at a gre«t disuincei 8^. 

Sp i tob ^ e n , Dr LrtHif tf e b Bttfa^i tt eii iur ffii ii m andl ctoiitte^ 91. 
Sqiudk id wind on the African shoros, S76. 
SttktiitfaMiy ttotieetf in, 895w' 
Steam nai^gationi Mr KfflM^i rlihaifai on SjMttgMiiMA BjelFa ffve- 

temkms t6 b^ ednsUlMd the teventdn di; 87. 
Stewart, Rev. Charies, Us aceMtat of «n iaedall to the eratmr of the 

volcano of Eiranea, 45* 
Sugar e^dsting in the ilowM of ifado dte ii draa ponilcnn, S87. 
Smillow, Rev. Mr C. Smith's account of the hybernation of the, 281. 

TfliRda Vie# of the tfu^ik, sitpenM^al^ md medial' rodri^ ttotioe M- 

specting Hettiy T. De LiT Bdeh^'s, 401. 
Tdkdar vieil^ of veteanie pMnotaiiMa, nolioi; respedtittg^ Dr Danben/i^ 

402. 
- Tea, bi^ iteeottilt oJF, 9toL 
Taienff» filtering stone, 884. 
T«lese6|ieii» floM, nolto feip^cthg, 884. 
Thermometrical observations made in Kew South Wd^ by tins Rev. 

Bfr Macg^rvki, «34w 
Tiedemaa, M. T., hkf iMoUt'of the brtbr off thd eiNttM^ 
Tin, Mr Gill's account of a mode of coating Mltfl aiffcM of MeuA 

urn 140. 
Hvoli, disasters o^ SOb 
Tornadoes of the coast of Africa, 376. 

Tourmaline^ Phif. C. G. Gintiin's <^iMesl ezamisrition of, 274. 
Trotting match, 194. 
Turner, Dr Edward, his chemical examination of isopyre, 265. 

Volcanic phenomena, Dr Daubeny's tabular view of, notice remectiog 

it, 402. 
Volcano of Kirauea, Mr Stewart's accmmt of an ascent to the craiier of 

the great vdeaao of, 45. 

Walking match, 194. 

Water of the Dead Sei, analj^s^ (d the, 881. 

Water of the rivier of Sagis in Siberia, analysis of the, 381. 

Waterih miaiBval^ EHr Daubeoy'a circiilar respecting, 881. 

Watt, Mark, Esq. his remarkji oHi the in4||iietic infti^ac^ of. the heat 

produced by the solar rays, 170. 
Wemeriaiti Natural Hislisry Society, prooeisdiags 0f the, 18L 
Wilson, Jynes, Bai|. teibooot df hit iihntratJMhs of aodogy, >99, 397. 

Zodi^y,. anticeiB iiv llUt^S8& 
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